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The Michigan Department of Natural Resources & Environment was created by Executive Order 2009-45 effective January 11, 
2010. The new department assumed the powers and functions of the Department of Natural Resources and the Department of 
Environmental Quality, which were abolished at that time. This document will use the term MDEQ to refer to actions performed by 
the DNRE and/or MDEQ. 
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Executive Summary 

The remedial actions (RA) implemented at the Charlevoix Municipal Well Superfund 
Site (Site) included the provision of an alternate water supply to replace a contaminated 
municipal well and use restrictions to prevent consumption of contaminated 
groundwater. The alternate water supply included the construction of a Lake Michigan 
water intake structure and a water filtration/flocculation treatment plant due to 
trichloroethylene (TCE) contamination in the municipal well. The remedy for 
groundwater included institutional controls (ICs) to prevent consumption of the 
groundwater and groundwater monitoring. The remedy allowed for the groundwater 
contamination to naturally discharge and disperse into Lake Michigan. Virtually the 
entire TCE groundwater contaminant plume that affected the old municipal well has 
dissipated with only very low levels detected in a couple of monitoring wells in 2006. 

During the initial investigations, a plume of tetrachloroethylene (PCE) was also detected 
in groundwater but PCE was not detected at the municipal well. At the time of remedy 
selection in 1985, the full extent and some of the sources of the PCE plume were 
unknown. Nonetheless, the remedy indicated that the PCE groundwater plume was 
expected to discharge to Lake Michigan and groundwater should be returned to a 
useable state in 50 years. The state found additional sources of the PCE in 1987 and 
has been addressing them under the state cleanup program. Interim actions have 
reduced concentrations; however, residual PCE contamination remains in the source 
area that will affect groundwater for an undetermined length of time. 

The interim remedy at OU 1 is protective of human health and the environment because 
the alternate water supply provided by construction of a lake water intake line to the 
water treatment plant prevents human health exposure to contaminated ground water. 

A protectiveness determination for the remedy at OU 2 cannot be made at this time. 
While exposures to the ground pathway are not taking place due to implementation of 
the alternate water supply required under the OU 1 ROD and ICs required under the OU 
2 ROD that prevent the use of contaminated ground water, the remedy at OU 2 includes 
the expectation that groundwater would be allowed to vent to Lake Michigan and should 
be returned to a "useable state after 50 years" or by 2035. However, PCE 
contamination that remains in the soil and groundwater could potentially pose vapor 
intrusion risks via the indoor air pathway and may result in a longer period of time for 
groundwater to return to a useable state. Additional evaluation of the source area will 
be necessary to confirm the determination of the protectiveness of this pathway and 
whether groundwater will return to useable state within a reasonable period of time. 
The source area evaluation may be reported in an addendum to this five-year review 
report. 

A site-wide protectiveness determination is also deferred until vapor intrusion risks via 
the indoor pathway are assessed. A Long-Term Stewardship (LTS) plan will be 
developed. 
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site name (from WasteLANi: Charlevoix lUlunicipal Well 

EPA ID (from WasteLAN): MID980794390 

Region: 5 State: m City/County: Charlevoix, Charlevoix County | 

SITE STATUS 

NPL status: D Final ^ Deleted D Other (specify) 

Remediation status (choose all that apply): D Under Construction D Operating ^ Complete 

Multiple OUs?* ^ YES • NO Construction completion date: 9/16/1992 

Has site been put into reuse? D YES ^ NO 

REVIEW STATUS 

Lead agency: ^ E P A D State p Tribe D Other Federal Agency 

Author name: Matthew OhI 

Author title: Remedial Project Manager | Author affiliation: EPA 

Review period:" 02/17/2008 to 06/00/2011 

Date(s) of site inspection: 06/30/2009 

Type of review: 
D Post-SARA ^ Pre-SARA D NPL-Removal only 
n Non-NPL Remedial Action Site n NPL State/Tribe-lead 
^ Regional Discretion 

Review number: D 1 (first) D 2 (second) ^ 3 (third) D Other (specify). 

DActual RA Start at 0U# 
D Previous Five-Year Review Report 

Triggering action: 
• Actual RA Onsite Construction at OU # 
• Construction Completion 
^ Other (specify) 
In 2006, while reviewing the site for potential designation as "ready for use", EPA noted that 
contamination remains in the groundwater above levels that would provide for unrestricted use and 
determined that a new Five-Year Review should be conducted to ensure the remedy remains 
protective. 

Triggering action date (from WasteLAN): I I _ NOT APPLICABLE 

Due date (five years after triggering action date): NOT APPLICABLE 
* ["OU" refers to operable unit.] 
** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.] 



Five-Year Review Summary Form, continued 

issues: 

1. There are concerns about potential vapor intrusion and whether groundwater will return to useable 
state within a reasonable period of time given that residual PCE remains in the source area. 
2. The 1985 Record of Decision (ROD) calls for 50 years of groundwater monitoring, i.e., through 2035, 
while the groundwater is being returned to a useable state; however, groundwater monitoring was not 
conducted after 2006 until the 2010 sampling event. 
3. Long-term stewardship must be assured which includes maintaining, monitoring and enforcing 
effective ICs. 

Recommendations and Follow-up Actions: 

1. Evaluate the potential for vapor intrusion and the remedial timeframe. This will necessitate the 
collection of additional data and an evaluation of the need for additional remediation in the PCE source 
area. 

2. Continue long-term monitoring of groundwater in accordance with the ROD considering the 
recommendations of the report titled, "Contaminant Distribution and Groundwater Sampling Analysis for 
the Charlevoix, Michigan, Site," S.S. Papadopulos & Associates, lnc.(see appendix). 

3. Develop a plan to oversee, monitor and enforce ICs to ensure long term stewardship. 

Protectiveness Statement(s): 

The interim remedy at OU 1 is protective of human health and the environment because the alternate 
water supply provided by construction of a lake water intake line to the water treatment plant prevents 
human health exposure to contaminated ground water. 

A protectiveness determination for the remedy at OU 2 cannot be made at this time. While exposures to 
the ground pathway are not taking place due to implementation of the alternate water supply required 
under the OU 1 ROD and ICs required under the OU 2 ROD that prevent the use of contaminated ground 
water, the remedy at OU 2 includes the expectation that groundwater would be allowed to vent to Lake 
Michigan and should be returned to a "useable state after 50 years" or by 2035. However, PCE 
contamination that remains in the soil and groundwater could potentially pose vapor intrusion risks via the 
indoor air pathway and may result in a longer period of time for groundwater to return to a useable state. 
Additional evaluation of the source area will be necessary to confirm the determination of the 
protectiveness of this pathway and whether groundwater will return to useable state within a reasonable 
period of time. The source area evaluation may be reported in an addendum to this five-year review 
report. 

A site-wide protectiveness determination is also deferred until vapor intrusion risks via the indoor pathway 
are assessed. 

Fill in the data below: 

Date of last Regional review of Human Exposure Indicator (from WasteLAN): 05/06/2011 
Human Exposure Survey Status (from WasteLAN): Current Human Exposures Controlled - Protective 
Remedy in Place 
Date of last Regional review of Groundwater Migration Indicator (from WasteLAN): 05/06/2011 
Groundwater Migration Survey Status (from WasteLAN): Insufficient Data 
Ready for Reuse Determination Status (from WasteLAN): 07/27/2007 
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Five-Year Review Report 

I. Introduction 

The United States Environmental Protection Agency (EPA), Region 5, in consultation 
with the Michigan Department of Environmental Quality (MDEQ) formerly known as the 
Michigan Department of Natural Resources and Environment has conducted this third 
Five-Year Review (FYR) for the Site in Charlevoix County, Michigan from February 
2008 through December 2010. This report documents the results of the third FYR at 
the Site. 

Purpose 

The purpose of FYRs is to determine whether the remedy at a site is protective of 
human health and the environment. The methods, findings, and conclusions of reviews 
are documented in FYR Reports. In addition, FYR Reports identify issues found during 
the review, if any, and recommendations to address them. 

Authority 

EPA prepared this FYR Report pursuant to the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) § 121(c), 42 U.S.C. § 9621(c) 
and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) at 
40 C.F.R. Part 300 et al. CERCLA § 121 states: 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the 
judgment of the President that action is appropriate at such site in accordance with 
section 9604 or 9606 of this title, the President shall take or require such action. 
The President shall report to the Congress a list of facilities for which such review is 
required, the results of all such reviews, and any actions taken as a result of such 
reviews. 

EPA interpreted this requirement further in the NCP; 40 CFR § 300.430(f)(4)(ii) states: 

If a remedial action is selected that results in hazardous substances, pollutants, 
or contaminants remaining at the site above levels that allow for unlimited use 
and unrestricted exposure, the lead agency shall review such action no less often 
than every five years after the initiation of the selected remedial action. 
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Triggering Action 

A FYR is required for this Site because hazardous substances, pollutants, or 
contaminants at the Site remain on-site above levels that allow for unlimited use and 
unrestricted exposure (UU/UE). FYRs were previously completed for the Site on 
September 14, 1994, and May 15, 2001. The 2001 FYR Report stated, "Sampling has 
verified that the two plumes were discharged to Lake Michigan and diluted." The 2001 
FYR Report concluded that the remedies selected for this Site remain protective of 
human health and the environment and that "no further Superfund Five-Year reviews 
are necessary in order to provide protection of human health and the environment." In 
2006, while reviewing the Site for potential designation as "ready for reuse," EPA noted 
that contamination remains in the groundwater above levels that would provide for 
UU/UE. EPA also identified that the adequacy and format of the ICs for the Site should 
be evaluated. Due to these concerns, EPA determined that a new FYR should be 
conducted to ensure the remedy remains protective. MDEQ expressed interest in 
completing the FYR and EPA provided funding for MDEQ to conduct the FYR on March 
13, 2008. EPA is completing the FYR to allow for its timely evaluation of the potential 
vapor intrusion pathway. 

II. Site Chronology 

Table 1: Chronology of Site Events 

1 Event 

TCE contamination discovered in the City of 
1 Charlevoix (City) municipal water supply. 

The City installed a temporary diffusion aeration 
system in the municipal well to remove some of the 
volatile organic chemicals (VOCs). 

The Michigan Department of Public Health (MDPH) 
issued a Departmental Order to the City in reaction to 
the continued presence of TCE in the City water 
supply. 

National Priorities List (NPL) listing 

Focused Feasibility Study (FFS) 

Interim Action ROD signature - This Interim Action 
ROD resulted in construction of a new municipal water 
supply system for the City. 

Remedial design (RD) start 

Superfund State Contract (SSC) for Interim Action 
Remedy 

Interim RA start 

Remedial Investigation (Rl) Report 

Date 

July 1,1982 

December 1982 

[August 1983 

September 8, 1983 | 

May 1984 

June 12, 1984 

June 13, 1984 

June 1984 

August 28, 1984 | 

February 7, 1985 \ 
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Table 1: Chronology of Site Events 

Event 

Feasibility Study (FS) Report 

Phase 1 Construction (Water Intake Structure) 

Phase II Construction (Water Treatment Plant) 

Final Remedy ROD Signature - This ROD included 
groundwater monitoring and restriction on 
groundwater use. 

City begins operation of new water system 

Cooperative Agreement - between EPA and the State 
of Michigan for the first year of operation and 
maintenance (O&M) on the water intake system 

Second SSC 

Construction of New Water intake Structure 

City begins full scale operation of new intake system 

Preliminary Close-Out Report 

Construction completion date 

Final Close-out Report 

Deletion from NPL 

First FYR 

SSC Reconciliation and Termination Agreement 

Second FYR 

City of Charlevoix passes Ordinance No. 732 of 2008 
- Expanding the area under the water use restriction 

Date 

June 10, 1985 

August 4, 1985 to November 11, 1985 

August 15, 1985 to October 28, 1988 

September 30, 1985 

March 31, 1987 

June 1, 1987 

March 28, 1991 

April to May 1992 

Junes, 1992 

September 16,1992 

September 16,1992 

July 12, 1993 

December 2, 1993 

September 14, 1994 
January 27, 1997 

May 15, 2001 

July 21, 2008 

III. Background 

Site Characteristics 

The City of Charlevoix (Charlevoix County) is located in the northwest part of the lower 
peninsula of Michigan on the shore of Lake Michigan, and abuts an isthmus created by 
Round Lake and Lake Charlevoix (see Figure 1). The Charlevoix Municipal Well 
system consisted of a municipal well system made up of a shallow well connected to a 
horizontal flume, buried beneath the beach. This well is no longer in use. In 1981, the 
City was notified by the MDPH that its water system was contaminated. In response, 
the City installed four monitoring wells near its municipal well with the assistance of the 
Michigan Department of Natural Resources (MDNR). 
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Groundwater was found to be contaminated with TCE that was impacting the municipal 
water supply. During the investigation, an adjacent PCE plume was discovered. At that 
time, a portion of the PCE plume overlapped the location of the TCE plume. EPA 
investigated the contamination and selected an initial cleanup remedy in a ROD dated 
June 12, 1984 (1984 ROD). In 1985, EPA constructed a new water intake system and 
filtration plant, using water from Lake Michigan as its source. A buried intake pipe was 
constructed that connects to the existing city pump house. A chlorine diffuser, anchored 
inside, and running the entire length of the intake pipe, disinfects the water. Soon after 
operation of the lake water intake and water treatment plant began, the City 
experienced a capacity diminishment problem. EPA constructed a new water intake 
structure in 1992. The intake system and water treatment plant successfully provided 
safe drinking water. 

On September 30, 1985, after completing an investigation of site contamination, EPA 
issued a second ROD (1985 ROD) that selected a remedy, which included groundwater 
monitoring and restrictions on groundwater use. The selected alternative allows the 
contaminated groundwater plumes to naturally migrate and disperse into Lake 
Michigan. The 1985 ROD estimated that the contaminated groundwater will be purged 
in approximately 50 years. 

A Close-Out Report was prepared by EPA on July 12, 1993, and the Site was deleted 
from the NPL on December 2, 1993. 

FYRs were previously completed for the Site on September 14, 1994, and 
May 15, 2001. The 2001 FYR concluded that the remedies selected for this Site remain 
protective of human health and the environment and that no further Superfund FYRs 
are necessary in order to provide protection of human health and the environment. In 
2006, while reviewing the Site for potential designation as "ready for reuse," EPA noted 
that contamination remains in the groundwater above levels that would provide for 
unrestricted use. Due to this concern EPA determined that a new FYR should be 
conducted to ensure that the remedy remains protective. EPA also decided to evaluate 
the adequacy and format of the ICs for the Site. In 2007 and 2008, EPA and MDEQ 
worked with the City to update and implement appropriate IC measures. 

Land and Resource Use 

The City is a small tourist community located on the shore of Lake Michigan. The City's 
permanent population of 3,500 swells to about 10,000 people during the summer tourist 
season, with more than one-half of the community's income derived from tourism. 
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History of Contamination 

In September 1981, while conducting tests for trihalogenated methane compounds in 
the City's chlorinated water supply, the MDPH detected TCE ranging in concentrations 
from 13 to 30 parts per billion (ppb) in the City water supply. A monitoring program was 
begun and continued to detect gradually rising levels of TCE in the raw water. In 
December 1982, concentrations of TCE exceeded 100 ppb. At that point, the City 
installed a temporary diffused aeration system in the municipal well to remove some of 
the VOCs. This aeration system was only partially effective in removing contaminants 
from the water. 

Initial Response Actions 

In November 1981, the City drilled four of the eventual six monitoring wells that it would 
install in its effort to identify the source and extent of TCE contamination in the aquifer. 
The four wells were placed around the City's pump house in hopes of intercepting the 
TCE contamination and establishing its direction of approach. Sampling results from 
these monitoring wells verified that the source of the contamination in the municipal well 
was groundwater rather than surface water. EPA's Technical Assistance Team (TAT) 
conducted a hydrogeologic study in June and July 1982. The TAT installed an 
additional nine groundwater monitoring wells in the vicinity of the municipal well. 
Although sampling of the test wells found varying amounts of TCE, the source of 
contamination could not be located. Also, during the TAT study PCE was detected in a 
number of the monitoring wells, although PCE had not been measured in the water 
supply. In 1982 and 1983, the MDNR conducted several soil boring studies to try to 
locate the source of contamination. 

Basis for Taking Action 

EPA began its Remedial Investigation (Rl) during September 1983. Analysis of water 
samples taken from the monitoring wells located areas of high concentration for both 
TCE and PCE. The data indicated that concentrations of TCE in the groundwater 
moving toward the municipal well were much higher than previously measured. The 
additional threat posed by the higher concentrations resulted in a decision by EPA to 
prepare a Focused Feasibility Study (FFS) to evaluate potential remedies for the 
contaminated water supply, while work on the Rl continued. The FFS prepared by EPA 
in May 1984 concluded that the continued deterioration of the municipal well presented 
an unacceptable public health risk. The FFS recommended that a Lake Michigan water 
intake structure and filtration/flocculation plant be constructed to provide the City with a 
new water supply. 

The results from December 1983 indicated that the highest concentrations of TCE in the 
groundwater occurred in the vicinity of the Charlevoix Middle School. The second major 
phase of the Rl field work began in July 1984 and included soil borings, monitoring well 
installation, groundwater sample collection, and air monitoring. The objective of this 
phase of the Rl work was to locate and identify the source of TCE and more extensively 
map the PCE plume. 
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Although soil borings were completed in the middle school area during the Rl, a discrete 
source of TCE contamination such as an underground tank or buried drums was not 
found. In addition, no contamination was detected in any of the soil samples taken from 
the borings in the unsaturated zone above the water table. These results indicated that 
there was no current, identifiable source of TCE contamination and that the origin of the 
TCE contaminated groundwater was likely either a single spill or a source that was 
subsequently removed. 

The Rl did not fully define the extent of the PCE contamination, nor did it locate all 
additional remaining sources of the PCE contamination. 

The Endangerment Assessment in the 1985 FS concluded that "the only potential future 
exposure for humans to high carcinogenic levels of TCE and PCE would be direct 
consumption of contaminated groundwater from wells located in the contaminated 
groundwater plumes." The Endangerment Assessment concluded: (1) that the potential 
for exposure of humans to TCE and PCE via surface waters at toxic concentrations is 
remote; (2) that no adverse impacts on the biota are anticipated for the no action 
alternative; and (3) that the potential future exposure of humans to toxic or carcinogenic 
concentrations of TCE or PCE vapors is also slight since sampling efforts did not reveal 
any high concentrations. 

IV. Remedial Actions 

Remedy Selection 

Interim Remedy 

EPA issued a ROD on June 12, 1984, for an interim action for an alternate water supply 
to replace the contaminated municipal well (1984 ROD). The 1984 ROD stated that the 
objective of the interim action was to provide a safe drinking water supply to meet the 
City's needs, until such time that final remedial measures could be implemented. The 
selected interim action included the following components. 

• Construction of a lake water intake line and a two million gallons per day direct 
filtration water treatment plant to provide a clean water supply. 

• Future O&M activities to ensure the continued effectiveness of the interim remedy. 

The capital cost for the interim remedy was estimated to be $1,954,000, with O&M costs 
of $118,000. The State of Michigan agreed with the interim remedy selected in the 
1984 ROD. 

Final Remedy 

After completing the Rl, EPA issued a second ROD on September 30, 1985 (1985 
ROD). The 1985 ROD selected a remedy for the groundwater contamination. The 
1985 ROD states that the "objective of remedial action at the site was identified as 
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minimizing the potential risk to the public from direct consumption of the contaminated 
ground water through inadvertent use of private wells by individuals unaware of the 
hazard." The 1985 ROD further states that groundwater will be returned to a "useable 
state after 50 years." 

The 1985 ROD selected a remedy consisting of three distinct elements: 

(1) Allow the contaminant plumes to discharge under natural flow conditions to 
Lake Michigan. 
(2) Continue long-term monitoring of the plumes during the natural purging 
period. 
(3) Institutional restrictions on the installation of private wells in the contaminated 
aquifer will be enforced by local health officials through an existing well-
permitting program. 

This remedy allowed the contaminated groundwater plumes to discharge under natural 
flow conditions to Lake Michigan. The Endangerment Assessment concluded that the 
natural discharge of contaminated groundwater to Lake Michigan did not pose 
unacceptable risks to human health or aquatic life. Based on studies during the Rl, the 
1985 ROD stated that it was expected the aquifer would return to a usable state after 50 
years and the ICs would be required during that 50-year purging period. The 1985 ROD 
stated that the necessary ICs were already in place, specifically the existing well 
permitting program in Charlevoix County. The 1985 ROD also stated that "because the 
source(s) of TCE and PCE contamination are believed to no longer exist, only remedial 
actions for management of migration of contaminated ground water were evaluated." 
The 1985 ROD included no capital costs and estimated the O&M costs for groundwater 
monitoring at $17,000 per year. 

The State of Michigan did not immediately concur with the selected final remedy but 
instead requested EPA to consider a groundwater restoration remedy. The Governor of 
Michigan sent a letter to EPA Regional Administrator on December 2, 1985, withholding 
concurrence and requesting that EPA reconsider the selected remedy. On May 1, 
1986, the Governor of Michigan sent a letter to the Administrator of EPA requesting that 
an active groundwater remedy be selected. After failing to get EPA to consider 
groundwater restoration, on December 4, 1986, the Director of the MDNR sent a letter 
to EPA in which the state decided to "accept the ROD"; although the state did "not find 
the limited action alternative, as described in the ROD, to be adequate for a final 
remedy." 

Remedy Implementation 

In June 1984, EPA entered into an Interagency Agreement (lAG) with the U.S. Army 
Corps of Engineers (USAGE) to review the design of the intake structure prepared for 
the City and to complete the design of the water treatment plant. EPA and the state of 
Michigan executed a SSC for the interim remedy on June 12,1984. The SSC provided 
that the state pay 10 percent of the interim remedy costs. The SSC was subsequently 
amended to increase the state's costs based on actual awarded construction contracts. 
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The Phase I (water intake structure) construction contract was awarded on 
September 10, 1984, and all work was completed on November 11, 1985. The work 
performed was accepted by the USAGE on September 17, 1986. The Phase II (water 
treatment plant) construction contract was awarded on August 15, 1985. The City 
began operating the plant on March 31, 1987. All site work and punchlist work was 
completed on October 6, 1987. A minor modification (rip-rap along the shoreline to 
protect the plant) changed the completion date to October 25, 1988. The work 
performed was accepted by the USAGE on January 4, 1989. 

The USAGE submitted a Remedial Action Report on January 23, 1989. The report 
signified the successful completion of all construction activities. The final construction 
cost of the RA was $3,105,832.64. 

Soon after operation of the lake water intake and water treatment plant began, the City 
experienced a capacity diminishment problem. In 1990, the MDPH declared the system 
to be an unreliable source of water for the City. EPA, upon reviewing new data, 
concluded that some combination of unforeseen conditions, present during construction 
and/or routine operation, rendered the structure unable to perform as envisioned. The 
intake system could clearly not be considered a properly functioning remedy. EPA 
entered into an lAG with the USAGE to oversee the augmentation of the intake structure 
so that the original design capacity could be reliably achieved. 

The construction of the new intake began in April 1992 and was completed on 
June 3, 1992. On September 1, 1992, EPA received a letter from the City stating that 
the new water intake was functioning very well. On September 24, 1992, the USAGE 
submitted a Remedial Action Report signifying successful completion of intake 
construction activities. The total contract cost for this action was $408,297.55. The 
work performed was accepted by EPA Regional Administrator on October 13, 1992. 

A Preliminary Close-Out Report was completed for this Site and was signed on 
September 16, 1992. EPA signed a Final Close-Out Report for the Site on July 12, 
1993. The Site was deleted from the NPL on December 2, 1993. 

Other Nearby Sources of Contamination 

The 1985 ROD acknowledged that the extent and the origin of the PCE contamination 
had not been determined. The 1985 ROD noted that there were a number of former or 
currently operating commercial facilities upgradient where PCE may have been used, 
including dry cleaners and the Charlevoix airport. The 1985 ROD noted that the state 
had identified PCE contamination in soils underlying a former dry cleaner in 1983 but 
that it appeared unrelated to the PCE plume. The 1985 ROD also stated "MDNR is 
presently evaluating whether to address PCE contamination from this, and other 
suspected sources through its state Superfund Program (Act 307)." The 1985 ROD 
concluded that these potential PCE sources were not sources of the PCE groundwater 
plume. 
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The TCE and PCE are two separate plumes that originate from different sources. Even 
though portions of the PCE plume overlapped with the TCE plume, the source of the 
PCE was not identified during EPA's RI/FS. As EPA noted in the 1993 Close-Out 
Report, "The results were less conclusive regarding the origin of the PCE 
contamination, but indicated an area upgradient of the intersection of Hurlbut and State 
Streets." The state encouraged EPA to further assess the PCE plume and PCE 
sources; however, EPA determined not to pursue source identification or the full extent 
of the PCE plume. 

Because of EPA decision not to pursue the PCE plume, on January 30, 1986, the state 
scored and listed the PCE plume as a state cleanup site known as the Gharfevoix 
Municipal Well Field (PCE) Site (which is listed separately from the Charlevoix 
Municipal Well Field Superfund Site which is also on the state's list of contaminated 
sites). The state conducted a Rl on the Charlevoix Municipal Well Field (PCE) Site and 
issued a Rl report dated August 1989. The Charlevoix Municipal Well Field (PCE) Site 
includes three adjacent source areas: PCE sources at 204 W. Lincoln and 
207 W. Garfield, and a petroleum source at 206 W. Lincoln. As can be seen on 
Figure 5, the PCE sources identified by the state are immediately upgradient of the PCE 
plume area identified in the 1985 ROD. The PCE releases at 204 W. Lincoln and 
207 W. Garfield are clearly contributing sources to the PCE plume identified by the 
Superfund Rl. As is discussed later in this report, the state has conducted an interim 
action at these source areas which has reduced the levels of contamination; however, 
PCE remains in the soil and groundwater. 

The state has also listed Hooker Cleaners and Art's Dry Gleaners on the state list of 
contaminated sites. These sites are also sources of PCE groundwater contamination. 
The groundwater contamination from these two sites are east and west of the main PCE 
plume, although there may be some commingling of the PCE plumes (see later 
discussion). The state also conducted interim actions at these two sites. 

Institutional Controls 

ICs are non-engineered instruments, such as administrative and/or legal controls that 
help minimize the potential for exposure to contamination and protect the integrity of the 
remedy. Compliance with ICs is required to assure long-term protectiveness for those 
areas that do not allow for UU/UE. The final remedy selected in the 1985 ROD includes 
ICs to prevent the installation of private drinking water wells in the plume and 
groundwater monitoring. The ICs should remain in place until drinking water standards 
are achieved. This is important because contaminated groundwater would pose a 
potential threat to human health or the environment if it were used for dnnking water 
purposes. 

As required by the 1985 ROD, institutional restrictions on the installation of private wells 
in the contaminated aquifer will be enforced by local health officials. The 1985 ROD 
stated that the necessary IG was already in place (the well permitting program in 
Charlevoix County). Charlevoix County's Sanitary Code allows the designated health 
official to deny an application for a drinking water well when certain criteria are met 
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including cases where an approved community water system is available. The 
Northwest Michigan Community Health Agency believes that no drinking water wells 
have been permitted in the area. 

EPA worked with the City on incorporating the Superfund site plume into a newer city 
ordinance for restricting groundwater use within certain "impact areas." This is a much 
more specific use restriction than relying on the local well permitting program. On July 
21, 2008, the City passed Ordinance No. 732 of 2008 to amend Section 2.71(3) of 
Chapter 22A: City Water Service - Exclusive Water Source of Title II of the Code of the 
City of Charlevoix by revising the legal description of the impact area contained in 
Section 2.71(3). Based upon the round of groundwater monitoring data collected in 
2006, the revised impact area incorporates the area of groundwater contamination 
associated with the Superfund site as well as the plume area associated with the 
Charlevoix Municipal Well Field (PCE) Site, Hooker Gleaners, and the Art's Dry 
Gleaners sites. 

Table 2: Institutional Controls Summary 

Media, Engineered Controls, & 
Areas that Do Not Support 
UU/UE Based on Current 

Conditions 

Groundwater underlying a portion 
of the City that exceeds 
maximum contaminant levels 
(MCLs) (see Figure 8) 

IC Objective 

Prohibit groundwater 
use until MCLs are 
no longer exceeded 

Title of IC Instrument 
Implemented 

(note if planned) 

City Ordinance No. 732 of 
2008 amending 
Section 2.71 (3) of 
Chapter 22A 

Site-wide Groundwater Restriction Ordinance: The groundwater is not anticipated to 
reach cleanup standards until 2035. Groundwater use restrictions are necessary to 
prohibit usage of the groundwater until groundwater cleanup standards are met 
throughout the plume. The groundwater ordinance was amended to prohibit 
groundwater use as discussed below: 

i. Objective: As discussed above, on July 21, 2008, the City of Gharfevoix 
passed Ordinance No. 732 (codified at Section 2.71 (3) of Chapter 22A, City 
Water Service - Exclusive Water Source of Title II of the Code of the City of 
Charlevoix), which prohibits any use of groundwater designated as contaminated 
by a state or federal agency. (Attachment 4) This ordinance is currently still in 
effect. 

ii. Physical Area: The current groundwater area that exceeds cleanup standards 
is identified in Figure 8. The ordinance covers the geographical area of 
groundwater that exceeds groundwater cleanup standards as well as a buffer 
zone; 
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iii. Long-term Stewardship: Long-term protectiveness at the Site requires 
compliance with groundwater use restrictions. Long-term protectiveness at the 
Site requires compliance with the prohibitions to assure the remedy continues to 
function as intended. Planning for long-term stewardship is required, which 
involves assuring effective procedures are in place to properly maintain, monitor, 
and enforce the ICs along with monitoring of the groundwater. Long-term 
stewardship will ensure effective ICs are maintained, monitored .and enforced, 
and that the remedy continues to function as intended with regard to the 
institutional controls. An LTS plan should be developed (or the O&M plan 
updated) that includes procedures to ensure long-term institutional controls 
stewardship such as regular inspection of institutional controls at the Site and 
certification to EPA that the institutional controls are in place and are effective. In 
the LTS plan, the certification should include: a) identification of the restricted 
area in the city ordinance; b) discussion of whether the boundaries of the 
restricted area are sufficient to prevent exposure to off-property groundwater 
contamination; c) inspection and location of any new wells located in and around 
the study area; and d) contingency actions. Additionally, use of a 
communications plan and use of a one-call system should be explored for long-
term stewardship. 

iv. Current Compliance: Based on inspections and discussions with local 
officials, EPA is not aware of Site or media uses which are inconsistent with the 
stated objectives of the ICs including the groundwater restriction ordinance. 
Access to the contaminated groundwater is limited. The IC portion of the remedy 
appears to be functioning as intended and is protective. 

Operation and Maintenance 

As required by the 1985 ROD, ongoing O&M activities associated with the Site includes 
groundwater monitoring and monitoring of ICs. MDEQ has been monitoring 
groundwater as part of the activities at the Gharfevoix Municipal Well Field (PCE) Site 
but has not monitored specifically for this Site since 2006. 

V. Progress Since the Last Review 

The last FYR was signed on May 15, 2001. The 2001 FYR includes thte following 
statements. 

"Groundwater samples have been collected annually from monitoring wells starting 
in 1988 and based on the Reconciliation and Termination Agreement dated 
January 27, 1997, all remedial activities were completed. No further!activities have 
been conducted at this site. Analysis of data from past sampling activities has 
shown a gradual decrease in contamination. Sampling has verified that the two 
plumes were discharged to Lake Michigan and diluted." 

"The remedies selected for this site remain protective of human health and the 
environment. All completion requirements for the site have been me^ as specified 
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in OSWER Directive 9320.2-3A. Specifically, confirmatory sampling has verified 
that the ROD cleanup objectives have been achieved and all cleanup actions 
specified in the ROD have been implemented." 

"[T]he State of Michigan and U.S. EPA has determined that no further Superfund 
Five-Year reviews are necessary in order to provide protection of human health and 
the environment." 

In 2006, while evaluating whether the Site met the critena for site-wide ready for 
anticipated use, EPA became aware that contaminants remained in the groundwater at 
concentrations higher than the levels considered protective for unrestricted use. The 
CERCLA and the NCP require that periodic reviews be conducted for sites where 
hazardous substances, pollutants, or contaminants remain at the site above levels that 
allow for unlimited use or unrestricted exposure following the completion of all remedial 
actions for the site. Thus, it was determined another FYR should be conducted for this 
Site. 

Since the last FYR was conducted in 2001, no activities specific to the Superfund site 
have been conducted. However, the monitoring of the Charlevoix Municipal Well Field 
(PCE) Site has included the sampling of the remaining monitohng wells associated with 
the Superfund site. 

MDEQ has continued the annual monitoring of the Charlevoix Municipal Well Field 
(PCE) Site (through 2006). MDEQ also operated the soil and groundwater treatment 
system that was installed at the source area of the Gharfevoix Municipal Well Field 
(PCE) Site. This system, consisting of soil vapor extraction (SVE) and air sparging of 
the groundwater, was installed in 1997 and ran through July 2003. MDEQ has also 
conducted RA activities and monitonng associated with some of the other PCE sources 
in the City (the former Art's Dry Gleaners and Hooker Gleaners). MDEQ operated a 
SVE system at the Art's Dry Cleaners site from October 1994 through November 1995. 
A soil and groundwater treatment system (SVE and air sparging) was installed in 
August 2001 at the Hooker Cleaners site which operated through September 2002. 

After evaluating the 2006 sampling results, MDEQ determined that an approved partial 
closure designation was appropriate for the Gharievoix Municipal Well Field (PCE) Site, 
the former Art's Dry Gleaners site, and the Hooker Gleaners site. An approved partial 
closure is a mechanism with which MDEQ terminates state funded activities at a site 
before unrestricted residential criteria are achieved. Under an approved partial closure, 
the site is considered partially closed in that no additional state funded actions are 
planned. However, the site does not meet all the criteria to be considered fully closed 
under the state cleanup program. In this case, the soil and groundwater treatment 
systems have reduced soil and groundwater contamination to levels protective of 
groundwater venting to the surface water (Lake Michigan); however, contamination 
remains in groundwater above drinking water standards and contamination remains in 
soil above criteria for the protection of groundwater as a drinking water source. Since 
the drinking water pathway has been addressed by the municipal system and ICs, these 
sites are no longer considered a priority for state funding. As part of the approved 
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partial closure, MDEQ had planned on properiy plugging and abandoning all monitoring 
wells associated with the Gharievoix Municipal Well Field (PCE) Site and the Hooker 
Cleaners site. The initial plan included abandoning the remaining monitoring wells that 
are associated with the Superfund site since the only monitoring of these wells that has 
occurred since 2001 has been associated with the Gharfevoix Municipal Well Field 
(PCE) Site. EPA requested that MDEQ stop abandoning wells because long-term 
monitoring is required under the ROD. 

VI. Five-Year Review Process 

Administrative Components 

MDEQ notified EPA of its intent to conduct the FYR and obtained the funding necessary 
to accomplish this goal. The review team consisted of MDEQ project manager, 
geologist, and environmental manager. The review team performed the following 
activities: (1) Review of site documents, including review of recent groundwater data, 
review of data from adjacent or nearby sites, and review of information on ICs; (2) 
Public notice of the initiation of the FYR; (3) Preparation of the FYR Report; (4) Briefing 
of MDEQ management; (5) Participation in meetings or discussions with EPA on the 
development and content of the report; and (6) Visit to visually inspect the Site, 
including the monitoring well network, and to conduct any necessary interviews. 

Community Notification and Involvement 

MDEQ notified the Gharfevoix community of the start of the FYR for the Site by 
publishing two advertisements in the Petoskey News Review on February 13, 2009, and 
Gharievoix Courier on February 18, 2009. A copy of the advertisements is included in 
Attachment 3 at the end of this report. MDEQ invited community members to submit 
any Site related comments. MDEQ received no comments from the community 
concerning the FYR for the Site. 

Document Review 

MDEQ reviewed several Site related documents and reports for this Site. A list of 
documents reviewed is included as Attachment 2 at the end of this report. 

Data Review 

Since the last FYR was conducted in 2001, no data collection activities specific to the 
Superfund site have been conducted. However, MDEQ conducted groundwater 
monitoring through 2006 which included the sampling of the remaining monitoring wells. 
MDEQ also conducted groundwater monitoring (through 2006) at the nearby Art's Dry 
Gleaners and Hooker Gleaners sites which are also sources of PCE groundwater 
contamination in the City. MDEQ also collected some limited soil samples associated 
with its state cleanup actions. 
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The groundwater data collected through 2010 indicates that the TCE groundwater 
contamination has dissipated somewhat as anticipated by the 1985 ROD. The ROD 
remedy included long-term monitoring and stated, "The monitoring program will include 
10 observation wells selected from the existing monitoring well network." Ten of the Rl 
monitoring wells still exist at the Site and were sampled by MDEQ from 1996 to 2006. 
The 2006 sampling event only detected TCE in two of the ten Rl wells, and only one of 
them slightly exceeded the MCL for TCE of 5 pg/L (MW-212 at 8.1 pg/L)- see Figure 4. 
The TCE levels in MW-212 exhibited a downward trend from 1996 to 2006 and, based 
on 2010 data all of the thirty wells sampled are now below the MCL for TCE. The 
available data and trend analysis may be consistent with the assumption in the ROD 
that there was no remaining source for the TCE plume. 

For PCE, five of the ten remaining Rl wells exceeded the MCL of 5 pg/L in 2006. 
Concentrations in these five wells ranged from 6.1 to 61 pg/L. Of these five wells, well 
MW-2 (61 pg/L) is adjacent to and immediately downgradient of Art's Dry Gleaners 
which has been addressed by interim actions taken by the state cleanup program. Well 
MW-11 (40 pg/L) is across the street from a former commercial laundry and 
downgradient of the source area that was addressed by interim action under the state 
cleanup program. Wells MW-209 (36 pg/L), MW-210 (8.5 pg/L), and MW-316 (6.1 pg/L) 
are further downgradient of the former commercial laundry and source area. 

PCE was also detected in several monitoring wells associated with the Art's Dry 
Gleaners site and the Hooker Gleaners site. The maximum concentration of PCE 
detected in 2006 was 140 pg/L in monitoring well MW-102S at the Hooker Gleaners 
site. The groundwater PCE plume associated with the Hooker Cleaners site is east of 
the plume identified during the Superfund Rl and information from the Hooker Cleaners 
investigation indicates that groundwater in the area flows northeast toward Round Lake. 
It is possible that the Hooker Gleaners site plume stays separate from the larger PCE 
plume identified in the Superfund Rl. Therefore, the Hooker Gleaners site may not be 
considered as a source of contamination for the Superfund site. 

In 2003, PCE was detected in vadose zone soils and groundwater at the Gharievoix 
Municipal Well Field (PCE) Site source areas at concentrations up to 
1,200 micrograms/kilograms (pg/kg) in soil and 130 pg/L in groundwater (85 pg/L in 
2006) after completion of the air sparging and SVE interim action performed by MDEQ. 
The Gharievoix Municipal Well Field (PCE) Site source area is immediately upgradient 
of the PCE groundwater plume detected during the Superfund Rl. 

Also, the former Art's Dry Gleaners is located at 230 Antrim Street at the western edge 
of the PCE plume identified in the Superfund site Rl. It is not clear whether 
groundwater contamination from Art's Dry Gleaners is separate or commingled with the 
PCE plume from the sources at 204 W. Lincoln and 207 W. Garfield. In 1983, state 
investigations detected PCE in soil under the Art's Dry Gleaner's building at levels up to 
460,000 pg/kg. In the 1985 ROD, EPA concluded this contamination was unrelated to 
the PCE groundwater plume ("An area of PCE contamination in soils underiying a 
former dry cleaner was discovered by MDNR in 1983, but appears unrelated to the PCE 
plume."). In 1994, PCE was detected in the soil under the building at levels up to 
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3,300,000 pg/kg. Interim actions were performed at the Art's Dry Cleaners site which 
consisted of operating an SVE system from October 1994 through November 1995. 
The highest concentration detected in soil in the post remediation sampling was 130 
pg/kg. Based upon available information it appears that the Art's Dry Cleaners site is 
not likely a significant continuing source of PCE contamination although it is likely the 
source for contamination found in monitoring well MW-2, which is located about 10 feet 
north of the old Art's Dry Cleaner's building. According to the February 2008 report, 
"Contaminant Distribution and Groundwater Sampling Analysis for the Gharievoix, 
Michigan, Site," by S.S. Papadopulos & Associates, Inc., MW-2 also shows an upward 
trend for TGE levels exceeding MCLs. 

The Hooker Cleaners site is located east of the PCE plume identified during the 
Superfund Rl and is likely not the primary source of the PCE detected during the 
Superfund Rl; however, there is PCE groundwater contamination associated with the 
Hooker Gleaners site. The investigation of the Hooker Gleaners site indicates that 
groundwater moves to the northeast toward Round Lake. It is not entirely clear but it is 
possible that the PCE plume associated with the Hooker Gleaners site may stay 
separate from the other PCE plume. It is also possible that there may be some 
commingling with the fringes of the PCE plume detected during the Rl (associated with 
the 207 W. Garfield and 204 W. Lincoln source areas). 

The PCE plume is likely to persist for decades to come. The 1985 ROD called for 
groundwater monitoring for 50 years, which was based on an estimated time frame for 
the groundwater contaminant plumes to migrate into the lake. However, the early 
investigations did not fully define the extent of the PCE groundwater plume nor identify 
the additional sources of the PCE. Given that PCE sources remain 25 years after the 
ROD, it is possible the 50 year estimate is not accurate for the PCE plume. Additional 
work will likely be necessary to evaluate the remaining PCE sources. MDEQ performed 
an interim action at the PCE plume source area (at 204 W. Lincoln and 207 W. Garfield) 
that was intended to reduce contaminant levels to be protective of groundwater venting 
to surface water but it was not intended to be protective of groundwater as a drinking 
water source. Post interim action sampling data indicates that the PCE contamination 
that remains will act as a long-term source for groundwater contamination. Additional 
source area evaluation will be necessary and additional source area response actions 
may be needed. EPA will conduct the additional source area evaluation and review the 
results. If EPA determines that additional response actions are necessary to address 
vapor intrusion issues or to ensure that groundwater is returned to a useable state in a 
reasonable period of time, it will modify the ROD as appropriate to include the 
necessary response actions. MDEQ will continue to monitor the groundwater for TCE 
and PCE in accordance with the recommendations of this FYR unless the monitoring 
program is changed by modification of the ROD. 

The data and documents reviewed in preparation of this FYR included the February 
2008 report entitled, "Contaminant Distribution and Groundwater Sampling Analysis for 
the Gharievoix, Michigan, Site" prepared by EPA's contractor, S.S. Papadopulos & 
Associates, Inc. The Papadopulos report is included in the Appendix at the end of this 
report. The Papadopulos report provides very useful compilation and presentation of 

25 



the data collected by MDEQ between 1996 and 2006 during state cleanup actions. 

Site Inspection 

The site inspection was conducted on June 30, 2009, by EPA remedial project 
manager, the state's project manager, geologist, and Gaylord District Office staff 
familiar with the state cleanup sites. 

The purpose of the inspection was to assess the current conditions at the Site and to 
inspect the monitoring wells that remain at the Site. A few of the remaining monitoring 
wells were found to be in good condition during the inspection. 

Interviews 

No interviews were conducted as part of this FYR. 

VII. TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision document? 

Yes, for the most part the remedy is functioning as intended by the decision documents; 
however, one of the underlying assumptions that provide the basis for the selected 
remedy has proven to be incorrect. 

In addition to preventing groundwater consumption, the remedy includes the remedial 
expectation that groundwater would be allowed to vent to Lake Michigan and should 
return to a "useable state after 50 years" or by 2035. EPA signed a Final Close-Out 
Report for the Site on July 12, 1993. The alternate water source provided in the 1984 
ROD in conjunction with the restrictions from the 1985 ROD and the more recent 
updated ICs (local ordinance) have been successful in preventing exposures to 
contaminated groundwater. 

The 1985 ROD stated "The data gathered during the Rl indicate that there is not a 
current identifiable source of contamination, and that the origin of the contaminated 
groundwater was likely a single spill incident or a source that was subsequently 
removed. Because the source(s) of TCE and PCE contamination are believed to no 
longer exist, only remedial actions for management of migration of contaminated 
groundwater were evaluated." 

The assumption in the 1985 ROD that the source no longer existed for the TGE plume 
has proven correct and almost the entire TGE plume has discharged under natural flow 
conditions to Lake Michigan as anticipated by the 1985 ROD. For the TGE plume the 
remedy is functioning as intended by the decision document. 

The assumption in the 1985 ROD that the source no longer existed for the PCE plume 
at the time of the 1985 ROD has proven to be incorrect. The 1989 Rl Report for the 
Gharievoix Municipal Well Field (PCE) Site identified the source for PCE groundwater 
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contamination; a former dry cleaner located at 207 W. Garfield Street and the former 
Impac Tools facility at 204 W. Lincoln Avenue. These adjacent facilities are 
hydraulically upgradient of the groundwater plume identified during the Superfund site 
Rl and are clearly the primary source of the PCE groundwater contamination. MDEQ 
has performed an interim response action to address these two source areas. A SVE 
and groundwater treatment system (air sparging) was installed to clean source area soil 
and groundwater in 1997 and was continuously operated until July 2003. The goal of 
the interim action was to reduce contaminants in the source area such that groundwater 
would meet criteria protective of surface water by the time the groundwater reaches 
Lake Michigan (approximately a half-mile downgradient). While the system was 
effective in significantly reducing contaminant levels, PCE remains in the soil and the 
groundwater at levels that will act as a continuing source for the groundwater 
contaminant plume. 

Given that sources of PCE contamination remain, the assumption in the 1985 ROD that 
no sources remain was incorrect. The estimated time frame (50 years) for the plume to 
naturally discharge to Lake Michigan may not be accurate, i.e., with remaining sources 
the plume may take much longer to naturally discharge to Lake Michigan. The 
Superfund remedy did not identify the extent of the PCE plume or identify the source 
areas of the PCE plume. Therefore, the full extent of the issues and potential 
exposures associated with the PCE plume and PCE source area(s) has not been fully 
evaluated. This portion of the remedy may require additional evaluation to determine 
whether it is functioning as intended by the decision document. An addendum to this 
FYR Report may be completed to address this issue. 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and 
remedial action objectives used at the time of the remedy selection still valid? 

No. The 1985 ROD stated that the aquifer should return to a useable state after 50 
years by allowing the TCE and PCE plumes to discharge under natural flow conditions 
to Lake Michigan. The 1985 ROD relied on use restrictions to prevent exposure and 
called for long-term groundwater monitoring while the plumes discharged. The 1985 
ROD mentioned that MCLs would be applicable to an active groundwater cleanup 
(which was not selected). The ROD also mentioned that the 10'^ cancer risk level for 
TGE and PCE were 2.7 ppb and 0.8 ppb respectively and estimated it would take 30 
years to achieve these levels under the pump and treat alternative considered in the FS. 

The MCLs for TCE and PCE have not changed since the time of the 1985 ROD (both 
are 5 pg/L). If specific cleanup levels were to be used to better define what is meant by 
"useable state" in the 1985 ROD, it is expected that the MCL would be the relevant and 
appropriate cleanup level; therefore, the 10'^ cancer risk level has not been recalculated 
based on more recent toxicological information. Data from 2010 indicate that fourteen 
of the thirty wells sampled exceed the MCL for PCE in groundwater. 

The 1985 ROD also required monitoring of surface water, but did not establish specific 
cleanup goals for protection of the surface water. The 1985 ROD states: "The federal 
criteria for the protection of freshwater aquatic life above which acute effects in aquatic 
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life could occur are 45,000 ppb for TGE and 5,280 ppb for PCE. These are orders of 
magnitude higher than the estimated concentrations for TCE and PCE in the lake water. 
The criterion for long-term protection of aquatic life from PCE is 840 ppb. EPA has not 
established a long-term criterion for TGE. A comparison of the acute and chronic 
standards to the expected concentrations of TGE and PCE clearly indicates that 
Alternative 1 will not adversely affect aquatic life in Lake Michigan." 

Since the time of the 1985 ROD, CERCLA was amended by the Superfund 
Amendments and Reauthorization Act (SARA) on October 17, 1986. Also, the NCP 
was significantly updated as published in the Federal Register on March 8, 1990. The 
purpose of the NCP is to provide the organizational structure and procedures for 
preparing for and responding to discharges of oil and releases of hazardous 
substances, pollutants, and contaminants. The NCP, at 40 CFR 300.430(a)(iii)(D), 
states: "The use of institutional controls shall not substitute for active response 
measures (e.g., treatment and/or containment of source material, restoration of ground 
waters to their beneficial uses) as the sole remedy unless such active measures are 
determined not to be practicable, based on the balancing of trade-offs among 
alternatives that is conducted during the selection of remedy." Furthermore, the NCP 
preamble (55 FR 8732, March 8, 1990) states: "Institutional controls will usually be 
used as supplementary protective measures during implementation of ground-water 
remedies." The 1985 ROD selected ICs, long term monitoring, and natural purging 
instead of groundwater pumping because of estimates that the pump and treat 
alternative would only accelerate the return of groundwater to drinking water standards 
by twenty years, i.e, thirty vs. fifty years, at a significantly higher cost. 

Since the time of the 1985 ROD, the state has promulgated cleanup criteria for 
groundwater based on protection of surface water resources from hazardous 
substances in venting groundwater, commonly referred to as groundwater surface water 
interface (GSI) criteria. These criteria were established pursuant to Section 20120a(15) 
of Part 201^ and R 299.5716 of the Michigan Administrative Code. The actual 
numerical GSI criteria are contained in R 299.5744. Exceedances of the state's GSI 
criteria for venting groundwater are considered indicative of unacceptable impacts to the 
surface water. The current GSI criteria for TGE and PCE are identified in Table 3. 
Based on the historical data, it appears that the GSI criteria were exceeded in the 
venting groundwater in the past. However, 2010 data shows only one exceedance of 
GSI criteria in a single monitoring well, plus the state has performed interim actions at 
several of the PCE source areas such that it is expected that PCE in the groundwater 
will be below the GSI criteria before entering the surface water. Based on the review of 
current GSI criteria and current groundwater data, it does not appear that the remaining 
contamination presents unacceptable risks to the surface water. 

^ Part 201, Environmental Remediation, of the Natural Resources and Environmental Protection Act, 1994 
PA 451, as amended (Part 201). 
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Table 3: Current Soil and Groundwater Criteria for TCE and PCE 

TCE 
1 PCE 

Groundwater Criteria 
MCL (Drinking Water 

Criteria) 
5uQ/\-
5Hg/L 

Part 201 
GSI Criteria * 

200 uq/L 
45 tJg/L 

Soil Criteria 
Part 201 

GSI Protection Criteria * 
4,000 jjg/kg 
900 Mg/kg 

* The GSI criterion shown in the generic cleanup criteria tables is not protective for surface water that is 
used as a drinking water source. For a groundwater discharge to the Great Lakes and their connecting 
waters or discharge in close proximity to a water supply intake in inland surface waters, the generic GSI 
criterion shall be the surface water human drinking water value (HDV). The HDV for TCE is 29 pg/L 
and for PCE is 11 pg/L. The soil GSI protection criteria for the HDV are 580 pg/kg for TCE and 
220 pg/kg for PCE. 

As discussed under Question A, there are newly identified sources of PCE 
contamination that were not taken into account in the original evaluation of risks posed 
by the Site. 

Vapor intrusion issues were evaluated during the RI/FS. The Endangerment 
Assessment concluded that "The potential future exposure of humans to toxic or 
carcinogenic concentrations of TCE or PCE vapors is also slight since sampling efforts 
did not reveal any high concentrations." The vapor intrusion sampling during the Rl 
consisted of an inspection in various buildings using a HNU Pl-101 photoioinizing 
organic vapor analyzer calibrated to benzene in July 1984. Some elevated readings on 
the HNU were observed (up to 300 parts per million [ppm] in the floor drains of the 
former Art's Dry Gleaners) but the Endangerment Assessment noted these levels were 
below the immediate danger to life and health (IDLH) values and that exposure to 
concentrations above the threshold limit value (TLV) for either chemical in the respirable 
zone is doubtful. As noted above, the full extent and the source area for the PCE plume 
had not been identified at the time of the 1985 ROD, so the sampling may not have 
been conducted in the most appropriate locations. Also, the way that vapor intrusion 
issues are typically evaluated has changed significantly since 1984. The use of a 
photoionization detector is not currently used as the typical method for evaluating 
potential indoor air concerns. Also, the full extent of the PCE source area was not 
evaluated at the time of the Endangerment Assessment, as it had not yet been 
identified. 

Potential vapor intrusion concerns need to be re-evaluated now that the extent of the 
source area for the PCE plume has been better characterized. MDEQ interim actions 
have reduced concentrations in the source area; however, the goal of MDEQ's actions 
was to reduce source area concentrations to be protective of groundwater venting to 
surface water. An initial screening was conducted using EPA On-Line Tools for Site 
Assessment Calculation, Screening Level Implementation of the Johnson and Ettinger 
Vapor Intrusion Model (http://www.epa.gov/athens/learn2model/part-
two/onsite/JnE_lite.htm) for groundwater. Based on this analysis, concentrations 
remain that could possibly cause vapor intrusion concerns. Groundwater 
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concentrations of PCE from 2006 also exceed the screening levels in EPA Subsurface 
Vapor Intrusion Guidance^. 

The 1985 ROD states "the objective of remedial action at the site was identified as 
minimizing the potential risk to the public from direct consumption of the contaminated 
ground water through inadvertent use of private wells by individuals unaware of the 
hazard." The 1985 ROD also states the expectation that groundwater should be 
returned to a "useable state after 50 years," or by 2035. Depending on the outcome of 
the vapor intrusion evaluation, an additional objective may need to be established to 
prevent exposures to contaminated vapors. 

Are there newly identified contaminants or contaminant sources? 

Yes. As mentioned under Question A, the state discovered additional sources of the 
PCE in 1987, as documented in the Charlevoix Municipal Well Field (PCE) Site Rl 
Report, August 1989. This was newly discovered since the 1985 ROD and these 
sources appear to be the primary sources for the PCE plume identified in the Superfund 
Rl. 

Question C: Has any other information come to light that could call into question 
the protectiveness of the remedy? 

Other than the issues already mentioned under Question A and Question B, no other 
information has come to light that would call into question the protectiveness of the 
remedy. 

Technical Assessment Summary 

According to the data and information reviewed, it appears the ICs (along with the 
construction of the municipal water supply with the surface water intake) have been 
effective in preventing the consumption of contaminated groundwater. The 
characterization of the PCE sources and the persistence of the PCE contamination 
have lead to a concern of potential vapor intrusion issues that could affect the 
protectiveness of the remedy. There were no chemical specific numerical cleanup 
goals established in the 1985 ROD; however, the 1985 ROD stated that the 
groundwater should be returned to a useable state after 50 years, or by 2035. 

VIM. Issues 

Additional sources for the PCE plume were identified by the state in 1987 and residual 
contamination will continue as a source of groundwater contamination. The state has 
addressed the PCE source and monitored the PCE groundwater contamination for 
many years (through 2006) under the state cleanup program. The residual PCE in the 
source area may lead to a potential for vapor intrusion concerns that have not yet been 

^ OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and 
Soils (Subsurface Vapor Intrusion Guidance), November 2002, EPA530-D-02-004. 
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fully evaluated. The 1985 ROD called for 50 years of monitoring based on the 
estimated time frame for contamination to naturally discharge to surface water based 
upon limited information about these remaining sources of the PCE contamination. 
Since sources remain, groundwater monitoring should be continued and the need for 
additional source control actions should be evaluated. Compliance with ICs will be 
ensured by, maintaining, monitoring and enforcing effective ICs by developing long-term 
stewardship procedures. Therefore, a plan is needed to oversee and monitor ICs to 
ensure long term stewardship. 

Table 4: Issues 

Issues 

1. There are concerns about potential vapor intrusion and whether 
groundwater will return to useable state within a reasonable period of 
time given that residual PCE remains in the source area. 

2. The Record of Decision (ROD) calls for 50 years of groundwater 
monitoring, i.e., through 2035, while the groundwater is being returned 
to a useable state; however, groundwater monitoring was not 
conducted after 2006 until September 2010. 

3. Long-term stewardship must be assured which includes 
maintaining, monitoring and enforcing effective ICs. 

Affects Current 
Protectiveness 

(Y/N) 

N 

N 

N 

Affects Future 
Protectiveness 

(Y/N) 

Y 

Y 

Y 
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IX. Recommendations and Follow-up Actions 

Table 5: Recommendations and Follow-up Actions 

issue 

1. 

|2 . 

3. 

Recommendations and 
Follow-up Actions 

Evaluate the potential for 
vapor intrusion and the 
remedial timeframe. This will 
necessitate the collection of 
additional data and an 
evaluation of the need for 
additional remediation in the 
PCE source area. 

Continue long-term 
monitoring of groundwater in 
accordance with ROD 
considering the 
recommendations of the 
report titled, "Contaminant 
Distribution and Groundwater 
Sampling Analysis for the 
Charievoix, Michigan, Site," 
S.S. Papadopulos & 
Associates, lnc..(see 
appendix) 

Party 
Responsible 

EPA 

MDEQ 

Support 
Agency 

MDEQ 

EPA 

Milestone 
Date 

11/01/2012 

11/01/2012 

Develop a plan to oversee, i MDEQ EPA 11/01/2012 
monitor and enforce ICs to 
ensure long term stewardship. \ 

Affects Protectiveness 
(Y/N) 

Current Future 

N 

N 

Y 

Y 

N Y 

ji 
1 

X. Protectiveness Statement(s) 

The interim remedy at OU 1 is protective of human health and the environment because 
the alternate water supply provided by construction of a lake water intal<e line to the 
water treatment plant prevents human health exposure to contaminated ground water. 

A protectiveness determination for the remedy at OU 2 cannot be made at this time. 
While exposures to the ground pathway are not taking place due to implementation of 
the alternate water supply required under the OU 1 ROD and ICs required under the OU 
2 ROD that prevent the use of contaminated ground water, the remedy at OU 2 includes 
the expectation that groundwater would be allowed to vent to Lake Michigan and should 
be returned to a "useable state after 50 years" or by 2035. However, PCE 
contamination that remains in the soil and groundwater could potentially pose vapor 
intrusion risks via the indoor air pathway and may result in a longer period of time for 
groundwater to return to a useable state. Additional evaluation of the source area will 
be necessary to confirm the determination of the protectiveness of this pathway and 
whether groundwater will return to useable state within a reasonable period of time. 
The source area evaluation may be reported in an addendum to this FYR report. 

A site-wide protectiveness determination is also deferred until vapor intrusion risks via 
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the indoor pathway are assessed. 

XI. Next Review 

Additional Pr̂ Rs will likely be necessary because it is expected contaminants will remain 
above levels that would provide for unlimited use and unrestricted exposure. The next 
FYR for the site is required five years from the date of this review; however, an 
addendum to this five year review evaluating the vapor intrusion pathway may also be 
prepared prior to the next FYR. 

Attachments 
1 Figures/Site Maps and 2010 Groundwater Monitoring Results 
2 List of Documents Reviewed 
3 Public Notice 
4 Gharfevoix City Ordinance No. 732 of 2008 
5 On-Line Tools for Site Assessment (Vapor Intrusion Model) 

Appendix 
Contaminant Distribution and Groundwater Sampling Analysis for the Gharievoix, 
Michigan, Site," S.S. Papadopulos & Associates, Inc., February 2008 
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Attachment 1 

Figures/Tables 

List of Figures 

Figure 1 - Site Location Map 

Figure 2 - Principal Site Features 

Figure 3 - TGE Plume 1984 

Figure 4 - TGE Plume 2006 

Figure 5 - PCE Plume 1984, with PCE Source Location (as identified in 1987) 

Figure 6 - PCE Plume 1987 

Figure 7 - PCE Plume 2006 

Figure 8 - IG Map Showing Core and Buffer Zones 

Table of 2010 Groundwater Monitoring Results 



S.S. PAPADOPULOS 8s ASSOCIATES, INC. 

Figure 1 Site Location Map 



S.S. PAPADOPULOS & ASSOCIATES, INC. 

Figure 2 Principal Site Features 



^ 

t i l 

SCALi IN FtET 

INTAKE f L U U e 

fe 
^ 
a 

£k 
303 

A 
208 209 

LCCENO 

f INDICATES FIELD IPHOTOVACI DATA 

INDICATES TCE NOT DETECTED 

A EXISTING MONITONINa WELL LOCATION 
' IHCtALLED eEFORE JANUAdV I M 4 

a S.J. GOOUWIN'S 
f OBMERLV *HT S DHYCLEANtHS 

ir T e ' A ^ A ' i f - " ' 
207 

NEWMAN ST DUMP 

O 

BpftING LOCATION COMPLETED DEC. IMS 

ADDITIONAL SHALLOW UOftINC LOCATION . JULt I9B4 

• ADDITIONAL SCflEENEU ItOLlOW STEM AUGEn 
BORING LOCATION JULY IB84 

• ADOiTIONAluONlTOniHGwELLlOCATlOM. JULY m i l l 

CONTOUR INTERVAL - 200uri/l 

THE HIGHEST CONCENTRATION WAS PLOTTED FOR 
WELLS SAMPLED IN SOTII JULY AND AUGUST 
ALL CONCENTRATIONS LISTED INtia/L 

• •F 
J I 6 . 

r 

FIGURE 3 1 
"VCE CONCENTHATION MAP - JDLV 1984 
CIIAIILEVDIX. MICHIGAN III 

Figure 3 - TCE Plume, 1984 



Figure 4 - TCE Plume, 2006 
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2010 Groundwater Monitoring Results 

1 =^^^^ .^=^=-^ 1 
Charlevoix Municipal Well Field Superfund Site 

1 

Monitor 

Well 
3 
11 
2 
316 
209 
210 
212 
320 
206 
T2 

Depth 

68' 
67' 
30' 
26" 
49' 
49' 
62' 
64' 
34' 
30' 

Date 

9/16/10 
9/17/10 
9/16/10 
9/16/10 
9/16/10 
9/16/10 
9/16/10 
9/16/10 
9/15/10 
9/15/10 

PCE 

ND 
32 
30 
8.7 
17 
11 
ND 
ND 
ND 
ND 

TCE 
ND 
ND 
1.7 
ND 
ND 
ND 
4.7 
3.3 
ND 
ND 

Charlevoix Municipal Well Field (PCE) Site 

Monitor 

Well 
409 
407 
406 
610 
611 
405 
609 
402 
601 
602 
408 
608 
607 
603 
501D 
5013 
605D 
605S 

Depth 

60' 
59' 
59' 
60' 
52' 
64' 
61' 
62' 
60' 
64' 
63' 
30' 
86' 
30' 
30' 
16' 
81' 
36' 

Date 

9/17/10 
9/17/10 
9/17/10 
9/17/10 
9/17/10 
9/17/10 
9/17/10 
9/17/10 
9/16/10 
9/17/10 
9/17/10 
9/16/10 
9/16/10 
9/16/10 
9/15/10 
9/15/10 
9/15/10 
9/15/10 

PCE 
3.7 
89 
3.1 
8.1 
15 
7.3 
ND 
40 
22 
1.8 
5.2 
14 
ND 
4.6 
ND 
ND 
ND 
22 

TCE 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.1 

Ail results are in ug/L (parts per billion) 

ND = not detected at a reporting level of 1 ug/L 

All exsisting monitoirng wells were sampled 



Attachment 2 

List of Documents Reviewed 

Listed below are some of the major documents that were reviewed as part of the 
Five-Year Review. Additional documents and file information were also reviewed. 

Charlevoix Municipal Well Superfund Site 

Record of Decision for an Initial Remedial Action, June 12, 1984 
Feasibility Study, June 10, 1985 
Record of Decision for Final Remedy, September 30, 1985 
Final Close-Out Report, July 12, 1993 
Notice of Intent to Delete from the NPL, September 29, 1993 
NPL Deletion Notice, December 2, 1993 
First Five-Year Review, September 14, 1994 
SSC Reconciliation and Termination Agreement, January 27, 1997 
Second Five-Year Review, May 15, 2001 
Contaminant Distribution and Groundwater Sampling Analysis, February 2008 

Charlevoix Municipal Well Field (PCE) Site Documents 

Remedial Investigation Report, August 1989 
Final Project Report (for Interim Response Activities), March 2004 
Groundwater Data 1996 - 2006 

Former Hooker Cleaners Site Documents 

Interim Response Phase I, Soil & Groundwater Investigation & SVE/Groundwater Air 
Sparge Pilot Test 

Groundwater Data 1997 - 2006 



Attachment 3 

Copy of Public Notice 



PUBLIC NOTICE 
Third 5-year Superfund Review 

MDEQ and U.S. EPA review 
Ciiarlevoix IVIunicipal Well Superfund Site 

Charlevoix, IVIichigan 
The Michigan Department of Environmental Quality (t^DEQ) and 
the U.S. Environmental Protection Agency (EPA) will review/ site 
progress at the Charlevoix Municipal Well Superfund Site located 
in northwest Charlevoix, Michigan. The Superfund law' recom
mends regular reviews of sites (at least every 5 years) when a 
long-term cleanup remedy is in place. These reviews are done to 
ensure the cleanup continues to protect human health and the en
vironment. 

This review will evaluate the protectiveness of the groundwater 
cleanup plan which included groundwater monitoring and restric
tions on groundwater use. The contaminants of concern in the 
groundwater are trichloroethylene and perchloroethylene. 

More information is available at the Charlevoix Public Library, 220 
W. Clinton St., Charlevoix, Ml 49720; 231-547-2651; 
ww/w.charlevoixlibrary.org 
The review should be completed by the end of July. 

The five-year review is an opportunity for you to fell MDEQ and 
EPA about site conditions and any concerns you have. The public 
can direct any site-related questions, comments or requests for 
additional information to any MDEQ/EPA team member listed be
low: 

Walelign G. Wagaw, Project Manager 
Michigan Department of Environmental Quality 

Constitution Hall 3rd Floor SW 
525 Allegan Street, Lansing, Ml 48933 

(517) 373-9896; wagaww@michigan.gov 

Matthew OhI, Remedial Project Manager 
U.S. Environmental Protection Agency, Region 5 
77 West Jacl<son Boulevard, Chicago, IL 60604 

(312) 886-4442; Ohl.matthew@epa.gov 

* CERCLA'SARA: Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 PL 96 

mailto:wagaww@michigan.gov
mailto:Ohl.matthew@epa.gov
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Charlevoix City Ordinance No. 732 of 2008 



CITY OF CHARLEVOIX 
Ordinance No.732 of 2008 

AN ORDINANCE TO AMEND SECTION 2.71(3) OF CHAPTER 71k. CITY WATER SERVICE-EXCLUSIVE WATER 
SOURCE OF TITLE II OF THE CODE OF THE CITY OF CHARLEVOIX BY BY REVISING THE LEGAL DESCRIPTION OF 
THE IMPACT AREA CONTAINED IN SECTION 2.71 (3) 

THE CITY OF CHARLEVOIX ORDAINS: 

SECTION 1. Amendment of Section 2.71 (3) of Chapter 22A of the City Code. 

A. Section 2.71 (3) of Chapter 22A is amended to read as follows: 

(3) "Impact area' means the property located within the City of Charlevoix, Charlevoix County, Michigan, and described as follows (and also 

illustrated in the attached map); 

In the City and Township of Charlevoix, Charievoix County, Michigan. 

Commencing at the North 1/4 comer of Section 35, Town 34 North, Range 8 West; thence South on North and South 1/4 line of said 
section 1138.50 feet; thence South 89°39'00' East 303.00 feet, more or less, to the Westerly line of the former C&O Railroad right-
of-way, being the POINT OF BEGINNING of this description; thence continuing South 89°39'00' East 350 feet, more or less, to the 
shore of Lake Charievoix; thence Southeriy along said shore to the thread of Stover Creek; thence Westeriy along the thread of 
Stover Creek to the Easteriy line of former Highway M-66; thence Northeriy along said highway 469.20 feet, more or less, to the 
centeriine of Stover Road; thence West along said centeriine of Stover Road to a point which is 1162.26 feet East of the centeriine 
of May Street; thence North 330.00 feet; thence East 62.44 feet; thence North 165.00 feet; thence East 260.75 feet to the 
Northwesterly line of the fomier C&O Railroad right-of-way; thence Northeasteriy along said railroad right-of-way to the POINT OF 
BEGINNING; being a part of Government Lot 1, Section 35, Town 34 North, Range 8 West. The above described property extends 
to the water's edge of Lake Charievoix. (This area is called Impact Area A on the. attached map) 

AND ALSO: 

Part of Sections 26,34 and 35, T34N, R8W, City of Charievoix, Charievoix County, Michigan, more fully described as: BEGINNING 
at the Northeast comer of Section 34, said comer being at the intersection of State Street and Carpenter Avenue; thence West 
along the centeriine of Carpenter Avenue to the intersection of Grant Street; thence South 1906 feet; thence East to the centeriine of 
US-31; thence northeasteriy along the centeriine of US-31 to a point that is 1419 feet south of the North line of Section 35; thence 
East, parallel with the North line of Section 35 to the centeriine of May Street; thence North along the centeriine of May Street to the 
intersection of Eaton Avenue; thence East along the centeriine of Eaton Avenue to the intersection of Ferry Avenue; thence 
northeriy along the centeriine of Ferry Avenue and its extension to the south shore of channel between Lake Charievoix and Round 
Lake; thence westeriy along said south shore to the intersection of Antrim Street extended; thence West along the centeriine of 
Antrim Street to the intersection of Bridge Street; thence South along the centeriine of Bridge Street to the intersection of Wood 
Avenue; thence West along the centeriine of Wood Avenue to the intersection of State Street; thence South along the centeriine of 
State Street to the intersection of Carpenter Avenue and the POINT OF BEGINNING, (This area is called Impact Area B on the 
attached map) 

AND ALSO: 

A part Of the West Vi of Section 26, and a part of the East Vi of Section 27, all in T.34N.-R.8W., City of Charievoix, Charievoix 
County, Michigan, described as follows; Commencing at the South Section Comer common to said Sections 26 and 27, also being 
the intersection of the centertine of State Street with tt^e centeriine of West Carpenter Avenue; thence North along the Section Line 
common to said Sections 26 and 27, which Is also the centeriine of State Street, 672.9 feet to the centeriine of Wood Avenue and 
the K M ^ OF BEGINNING of this description; thence West 898.5 feet to the intersection of the centertine of Grant Street with 
centeriine of Grain Street; thence continuing West along the centertine of Grain Street 288.1 feet to centeriine of Beacon Street; 
thence North parallel with Grant Street 614.5 feet to the centeriine of West Garfield Avenue; thence West along the centeriine of 
West Garfield Avenue 474.9 feet to the centeriine of Sherman Street; thence North along the centeriine of Shennan Street 1930.1 
feet to the centertine of Park Avenue; thence N.34°W. to the shore of Lake Michigan; thence Northeasteriy along the shore of Lake 
Michigan extended to the seuth bulkhead of the Pine River channel; thence Southeasteriy along the south bulkhead of the Pine 
River channel to Round Lakes' westerly bulkhead; thence Southeriy along said bulkhead to the southeriy bulkhead of Round Lake; 
thence Easterly along the southeriy bulkhead and/or shore of Round Lake to the north extension of the centeriine of May Street; 
thence South along said north extension of the centeriine of May Street to the Intersection of the centeriine of May Street with the 
centeriine of Belvedere Avenue; thence continuing South along the centeriine of IVIay Street 1165.5 feet to the centeriine of East 
Garfield Avenue; thence West along the centeriine of East Garfield Avenue 837.3 feet to the centeriine of Bridge Street; thence 
South along the centeriine of Bridge Street 643.5 feet to the centeriine of Wood Avenue; thence West along the centeriine of Wood 
Avenue 487.1 feet to the centeriine of State Street and the POINT OF BEGINNING. (This area is called Impact Area C on the 
attached map) 

Subject to the rights of the public and of any governmental unit in any part thereof taken, used or deeded for street, road or highway 
purposes. 
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SECTION 2. Severability. 

No other portion, paragraph or phase of the Code of the City of Charievoix, Michigan shall be affected by this Ordinance except as to the above sections, and in 
the event any portion, section or subsection of this Ordinance shall be held in valid for any reason, such invalidation shall not be constojed to affect the validity of 
any other part of portion of this ordinance or of the Code of the City of Charievoix, Michigan. 

SECTION 3. Effective Date. 

This Ordinance shall become effective thirty (30) days after its enactment, 

ENACTED this 21^'day of July, 2008. 

Ordinance No. 732-2008 was adopted on the 2 1 ^ day of July 2008, by the Charievoix City Council as follows: 

Motion by: Councilmember Shenn Chamberiain 
Seconded by; Councilmember Gabe Campbell 

Yeas: Picha, Stevens, Campbell, Chamberiain, Gennett, Kusina 
Nays: None 
Absent: None 

STATE OF MICHIGAN ) 
j s s 

CITY OF CHARLEVOIX ) 

1 / 

Carol A. Ochs, City Cleric Norman L Cartson, Jr., Mayor 

I certify that this is a true copy of Ordinance No. 732 that-was adopted at a regular meeting of the Charievoix City Council on July 21,2008 and published in the 
Charievoix Courier on July 30,2008. 

./y 

Dated: 
ba!0\ A. Ochs, City Cleri( 

CERTIFICATION 
I, the undersigned, tlie Cleri( of the City of Charievoix, Charievoix County, Michigan, do hereby certify that the foregoing is a tnje and complete copy of Ordinance 
No. 732 of 2008 adopted by the City Council of the City of Charievoix, County of Charievoix, State of Michigan, at a regular meeting held on July 21", 2008 and 
published in the Charlevoix Courier on July 30i*, 2008, the original of which is on file in my office and available to the public. Publfc notice of saki meeting was 
given pursuant to and in full compliance with the Open Meetings Act, being Act 267 of the Michigan Public Acts of 1976. 

Dated: 08/06/2008 
Carol A. Ochs, Cleri< 

C9i\dI^WU 
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(Official Notice 

CITY OF CHARLEVOIX 
Ordinance No. 732 of 2008 

AN ORDINANCE TO AMEND SECTION 2.71 (3) OF CHAPTER 22A: CITY WATER SERVICE-EXCLUSIVE WATER SOURCE 
OF TITLE II OF THE CODE Of THE CITY OF CHARLEVOIX BY BY REVISING THE LEGAL DESCRIPTION OF THE IMPACT 

AREA CONTAINED IN SECTION 2.71 (3) 

THE CITY OF CHARLEVOIX ORDAINS: 

SECTHM1. Amandment of Section 2.71 (3) of cmpter 22A of t h i City Codi. 

A Section 2.71 (3} of Chaptef 22A is amended to read as follows: 

(3)"lmpact area" means ttfe propeily located witfiln tlie City of Chartflvoix, Charlevoix County, Michigan, and 

described as follows (and also Hlustrated In the attached map); > 

.Tri the City ire) Township of Chatfevolx, Cha/leypillCf>''''ty' Michleaiv y. •^i*^^: '-'^^m, 
•_', - XommencinB at the l^orth 1/4 comer of Section 55, Town 34 North, Range 8 W ^ therfcfl Sot r th™ 

'• North and South 1/4 line of said section 1138.50 feet; thence South 89o39'0ir East 903.00 feet, njore 

or less, to the Westerly line of the tomiar C&O Railroad ngnt-of-way, i)etng ther»OiNTOF BEGINNING 

of this description; thence continuing South 89o39'00" East 350 feet, more or less, to the shore of Lake 

Charievoix: thence Southerly along said shore to the threao of Stover Creek; thence Westerly along the 

thread of Stover Creek to the Easterly line of former Highway M-66; thence Northeriy atong said highway 

469 20 feet, more or less, to the centeriine of Stover Road; thence West along said centeriine ol Stover 

- fload to a point which s 1162.26 feet East of the centertine of May Street; thence North 330.00 feet; 

thence East 62.44 feet: thence North 165.00 feet; thence East 260.75 feet to the Northwesterly line of the 

former C&O Railroad right-ol-way; thence Northeasterly along said railraad right-oi-way to the POINT OF 

BEGINNING; being a part of Govamment Lot 1, Section 35, Town 34 North, Range 8 West. The above 

described property extends to the water's edge of Lake Charlevoix fn i i s area Is celled Impact Area A on 

thfi attached map) 

AND ALSO: ' 

Part of Sections 25,34 and 35, T34N, R6W, City of Charlevoix, Charlevobr County, Michigan, more fully 

described as: BEGINNING at the Northeast comer of Section 34, said comer being at the intersection of 

State Street and Carpenter Avenue: thence West along the centeriine of Carpenter Avenue to the Intersec

tion of Grant Street; thence South 1906 feet; thence East to the centeriine ot US-31; thence northeasterly 

along the centeriine of U5-31 to a point that Is 1419 feet south of the North line of SecUon 35; thence 

East parallel with the North line of Section 35 to the centeriine of May Street; thence North along the cen

teriine of May Street to the intersecbon of Eaton Avenue; thence East along the centertine of Eaton Avenue 

to the intersection of Ferry Avenue; thence northerly along the centertine of Ferry Avenue and rts extension 

to the south shore of channel between Lake Charievoix and Round Lake; thence westerly along said south 

shore to the intersechon of Antrim Street extended: thence West along the centertine of Antrim Street to 

the intersection of Bridge Street; thence South along the centeriine of Brkige Street to the intersection ot 

Wood Avenue; thence West along tt)e centeriine of i^ood Avarrue to the intersection o l State Street; thence 

South along the centeriine of State Street to the intetsecbon of Carpenter Avenue and the POINT OF 

BEGINNING. (This area is called Impact Area B on the ahached map) 

A pajt of tha Wast V2 of Sadion 26, m l a part of th< East i s ol SMUIOI I 27, iH ki T.34N.-R.8W., Cty ot 
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TARGET MEDIA CONCENTRATION RESULTS 

Screening-Level Johnson and Ettinger Model 

site Name: Charlevoix PCE 
Report Date: Wed Sep 16 11:12:51 EDT 2009 
Report Generated From: http://www.epa.gov/athens/learn2raodel/part-
two/onsite/JnE_lite.htm 
Depth to contamination from bottom of foundation: 45ft +/- 5ft 
Average ground water temperature: 42F 

'*•* MOl* 

CHEMICAL PROPERTIES 
Chemical of Concern: Tetrachloroethylene CAS Number: 127184 
Molecular Weight: 165.83[g/mole] Henrys Constant: 0.2592338[unitless] 
Diffusivity in Air: 7.200e-2[cm2/sec] Diffusivity in Water: 8.200e-6 [cm^/sec] 
Unit Risk Factor: 0.000003[(ug/ra^)-i] Reference Concentration: 0[mg/m^] 

SOIL PROPERTIES 
Soil Type: Sand Total Porosity: 0.375 
Unsaturated Zone Moisture Content: 

low= 0.053 best estimate^ 0.054 high= 0.055 
Capillary Zone Moisture Content: 0.253 Height of Capillary Rise: 0.17[m] 
Soil-Gas Flow Rate into Building: 5 [L/min] 

BUILDING PROPERTIES 
Building Type: Slab-on-Grade Air Exchange Rate: 0.26[hr"i] 
Building Mixing Height: 2.44 1m] Building Footprint Area: 100[m2] 
Subsurface Foundation Area: ]06[m2] Building Crack Ratio: 0.00038[unitless] 
Foundation Slab Thickness: 0.1[m] 

EXPOSURE PARAMETERS 
Exposure Duration: carcinogens 30 [years] non-carcinogens: 30 [years] 
Exposure Frequency: carcinogens 350 [days/year] non-carcinogens: 365 
[days/year] 
Averaging Time: carcinogens 70 [years] non-carcinogens: 30 [years] 
Risk Factor for carcinogens: lE-6 Target Hazard Quotient for non-carcinogens: 1 

JOHNSON & ETTINGER SIMULATION RESULTS 
Effective Diffusion Coefficients: 

Unsaturated Zone(Dgff): 0.01164 [cm^/s] 

Unsaturated Zone + Capillary Zone (0^^^^): 0.008976[cm2/s] 

Soil Gas Attenuation Factor (Oî )̂ : 0.0004791 

: 0.0003779 
Target Concentrations are based on CANCER risk. 
Target Indoor Air Concentration: 0.8111[yg/m^] or 

Ground Water Attenuation Factor (0(g„) 

0.1197[ppbv] 

^Less Protective Target Concentrations 
Soil Gas: 1880.[pg/m^] or 277.4[ppbv]; 

Best Estimate Target Concentrations 
Soil Gas: 1693.[pg/m^] or 24 9.8[ppbv]; 

^More Protective Target Concentrations 
Soil Gas: 1509.[pg/m^] or 222.6[ppbv]; 

Ground Water: 

Ground Water: 

Ground Water: 

9.002[pg/L] 

8.279[ug/L] 

7.571[pg/L] 

http://www.epa.gov/athens/leani2model/part-two/onsite/JnE_lite.htm 9/16/2009 

http://www.epa.gov/athens/learn2raodel/part
http://www.epa.gov/athens/leani2model/part-two/onsite/JnE_lite.htm
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Based on parameter atnalysis: Advection is the dominant mechanism across foundation. Diffusion through soil is 
the overall rate-limiting process for groundwater to indoor-air pathway. 

^"Less Protective" concentrations produced with HIGHEST moisture content and DEEPEST depth to contaadnation. 
2"More Protective" concentrations produced with LOWEST moisture content and SHALLOWEST depth to contamination. 

http://www.epa.gov/athens/leam2model/part-two/onsite/JnE lite.htm 9/16/2009 

http://www.epa.gov/athens/leam2model/part-two/onsite/JnE
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http://www.epa.qov/ATHENS/learn2model/part-two/onsite/JnE_lite.htiTi 
Last updated on Wednesday, October 31st, 2007. 

Modeling Subsurface Petroleum Hydrocarbon 
Transport 

You are here: EPA Home Modeling SubsurfaceJPetmleujiLiiydrgcarbon Transport 

EPA On-line Tools for Site Assessment 
Calculation 

40 of 67 

Screening Level Imp lemen ta t i on of the Johnson and 
Ett inger Vapor I n t rus ion Model 

Reverse Calculation of Forward Calculation full uncertainty analysis 
Target Media 

Concentrations 

Background 

Migration of volatile chemicals from the subsurface into overlying buildings is called 
vapor intrusion (VI), Volatile organic chemicals in contaminated soils or 
groundwater can emit vapors, which may migrate through subsurface soils and 
may enter the indoor air of overlying buildings. Building depressurization may 
cause these vapors to enter the home through cracks in the foundation. 
Depressurization can be caused by a combination of wind effects and stack effects, 
which are the result of heating within the building and/or mechanical ventilation. In 
extreme cases, the vapors may accumulate in dwellings to levels that may pose 
near-term safety hazards, such as explosion. Typically, however, vapor 
concentrations are present at low levels, to which long-term exposure may pose 
increased risk for chronic health effects. 

This on-line calculator implements the Johnson and Ettinger (J&E) (Johnson and 
Ettinger, 1991) simplified model to evaluate the vapor intrusion pathway into 
buildings. This J&E model replicates the implementation that the US EPA Office of 
Solid Waste and Emergency Response (OSWER) used in developing its draft vapor 
intrusion guidance, but includes a number of enhancements that are facilitated by 
web implementation: temperature dependence of Henry's Law Constants, 
automatic sensitivity analysis of certain parameters, and others described on the 
background page. 

The results you obtain from this OnSite implementation of the Johnson and 
Ettinger model may differ from other versions of the Johnson & Ettinger Model, In 
addition to the OSWER implementation that was used for the draft vapor intrusion 
guidance, EPA Office of Emergency Response and Remediation (OERR) distributes 

http.7/www.epa.gov/ATHENS/learn2model/part-two/onsite/JnE lite.htm Q/94/onnQ 

http://www.epa.qov/ATHENS/learn2model/part-two/onsite/JnE_lite.htiTi
http://http.7/www.epa.gov/ATHENS/learn2model/part-two/onsite/JnE
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a set of spreadsheet implementations of the model. The differences among these 
implementations is described in detail on the results page. Beyond these 
differences the on-line version includes a simplified uncertainty analysis the other 
implementations lack. 

http.7/www.epa.gov/ATHENS/learn2model/part-two/onsite/JnE lite.htm Q/94/9nnQ 

http://http.7/www.epa.gov/ATHENS/learn2model/part-two/onsite/JnE


APPENDIX 



Contaminant Distribution and 
Groundwater Sampling Analysis for 
the Charlevoix, Michigan, Site 

S.S. PAPADOPULOS & ASSOCIATES, INC. 
Environmental & Water-Resource Consultants 

February 2008 

7944 Wisconsin Avenue, Bethesda, Maryland 20814-3620 * (301)718-8900 



Contaminant Distribution and 
Groundwater Sampling Analysis 
for the Charlevoix, Michigan, Site 

Prepared for: 

U.S. EPA Region 5 

Prepared by: 

S.S. PAPADOPULOS & ASSOCIATES, INC. 
Environmental & Water-Resource Consultants 

February 2008 

7944 Wisconsin Avenue, Bethesda, Maryland 20814-3620 • (301)718-8900 



Table of Contents 
Page 

List of Figures ii 

List of Tables ii 

List of Appendices iii 

Section 1 Introduction 1 

Background I 

Current Status 2 

Section 2 Statistical Analysis of Contaminant Data 4 

Statistical Analysis 4 
Summary 5 

PCE 5 
TCE 5 

Section 3 Institutional Controls 7 

Mapping of Contaminant Distribution 8 

TCE mapping 8 
PCE Mapping 8 

Proposed IC Map 9 

Section 4 Long-Term Monitoring 11 

Well Data Analysis 11 
Proposed Monitoring Frequency 12 

Section 5 Conclusions 14 

Section 6 References 15 

Figures 

Tables 

Appendices 



List of Figures 

Figure 1 Site Location Map 

Figure 2 Principal Site Features 

Figure 3 General Groundwater Flow Directions at the Site 

Figure 4 Wells that Exhibit an Exceedance (above 5 |ig/L) for PCE 

Figure 5 Wells that Exhibit an Upward Trend and an Exceedance (above 5 |ig/L) for PCE 

Figure 6 Wells that Exhibit an Exceedance (above 5 )ig/L) for TCE 

Figure 7 Wells that Exhibit an Upward Trend for TCE, PCE, or Both 

Figure 8 Wells that Exhibit an Exceedance (above 5 |ig/L) for TCE, PCE or Both 

Figure 9 Distribution of TCE above 5 |ig/L: Indicator Kriging Showing 0.5, 0.7, and 0.9 
Probabilities 

Figure 10 Distribution of TCE above 5 ug/L: Log Transform Kriging Showing 50th, 70th, 
and 90th Confidence Levels 

Figure 11 Distribution of TCE above 5 )ig/L: Quantile Kriging 

Figure 12 Distribution of PCE above 5 |ig/L: Indicator Kriging Showing 0.5, 0.7, and 0.9 
Probabilities 

Figure 13 Distribution of PCE above 5 )ig/L: Log Transform Kriging Showing 50th, 70th, 
and 90th Confidence Levels 

Figure 14 Distribution of PCE above 5 |ig/L: Quantile Kriging 

Figure 15 Proposed IC Map Showing Core and Buffer Zones 

Figure 16 Proposed Long Term Monitoring Showing Wells Identified for Semi-Annual, 
Annual, Bi-Aimual Sampling,and Not Recommended for Sampling. 

List of Tables 

Table 1 Wells Showing Significant Upward Trends and/or Exceedance Results for TCE 
and/or PCE 

Table 2 UCL Concentrations for PCE and TCE used in Preparation of the Institutional 

Control Map 

Table 3 Results of Sample Frequency Analyses for PCE 

Table 4 Results of Sample Frequency Analyses for TCE 

Table 5 Proposed Monitoring Frequencies for Wells 



List of Appendices 

Appendix A Results of PAM Statistical Analyses 

111 



REPORT 



S.S. PAPADOPULOS & ASSOCIATES, INC. 

Section 1 
Introduction 

Background 
The following description is largely excerpted from the U.S. Environmental Protection 

Agency (USEPA) National Priorities List (NPL) Fact Sheet, MID980794390: 

The Charlevoix Site (the Site), illustrated in Figure 1, is located on an isthmus between 
Lake Michigan and Round Lake, along the shore of Lake Charlevoix. A municipal well site 
located on the shores of Lake Michigan, comprised of a shallow well connected to a horizontal 
flume buried beneath the beach, was abandoned in 1981 when trichloroethylene (TCE) and 
tetrachloroethylene (PCE) were found in the water supply. The USEPA identifies TCE and PCE 
as drinking water contaminants because some people who are exposed over many years to 
concentrations exceeding 5 micro-grams per liter (|ig/L) could experience liver problems and 
may have an increased risk of cancer (USEPA, 2003). A new municipal water supply was 
installed in 1985 through an inter-agency agreement with the U.S. Army Corps of Engineers. 
Several sources of contamination were identified at the Site, including: 

• TCE - Charlevoix Middle School between Clinton and Mason Streets. 
• PCE - Art's Dry Cleaners (former) on the comer of Grant & Antrim Streets, Hooker's Dry 

Cleaners (former) on the corner of Bridge & Hurlbut Streets, and the Former Tool & Die 
Shop on Lincoln Ave between Grant & State Streets. 

Figure 2 illustrates the approximate location of these and other principal Site features. 
Interim (1984) and Final (1985) Records of Decision (RODs) were issued by USEPA. Figure 3 
illustrates approximate groundwater elevations, constructed using water levels measured in 1988, 
1990 and 1992. These are provided to give an indication of the likely directions of groundwater 
flow and contaminant migration. 

The final ROD included: 

• Allowing the contaminant plumes to dilute through natural flow conditions to Lake 
Michigan; 

• Continuing long-term monitoring of the plumes during the natural purging period; and, 
• Relying on restrictions on the installation of private wells to be enforced by local health 

officials - i.e.. Institutional Controls (ICs). 

The Final ROD estimated that annual costs for monitoring would be approximately 
$17,000. The cleanup goal is to restore groundwater to a useable state within 50 years. The 
Maximum Contaminant Level (MCL) for both TCE and PCE is 5 ug/L. The acceptable level for 
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PCE in groundwater discharging into surface water is 45 |ig/L according to Michigan's 
Groundwater Surface water Interface (GSI) regulations. A Close-out Report was signed by the 
State of Michigan August, 1993 and the site was deleted from the NPL December, 1993. 

State funds were used to install and operate soil vapor extraction (SVE) and air sparge 
(AS) systems in the identified source areas, with the goal reducing concentrations in the source 
area soil and groundwater. The following summarizes the understanding of the operation of 
source area remedies at the time of report preparation: 

• The SVE system for Art's Dry Cleaners operated until 1996. 
• A soil and groundwater treatment system at Hooker's Dry Cleaners operated from August 

2001 to September 2002. 
• System(s) at the other source area(s) was/were continuously operated until July 2003. 

Monitoring wells downgradient of, and in proximity to. Round Lake indicate levels of 
PCE in groundwater are below criteria that are protective of surface water prior to discharging to 
the lake. 

Curren t Status 

The last full well sampling event at the Site was completed during 2006. The most recent 
USEPA Five Year Review report (USEPA, 2001) concluded that: 

Given the continued implementation of these recommendations and the current 
understanding of the Charlevoix Municipal Well site the site remains protective of 
human health and the environment. Based upon the December 2, 1993 delisting of 
the Charlevoix site from the National Priorities List (NPL) and the January 27, 
1997 Reconciliation and Termination Agreement where our agencies 
acknowledged that remedial activities were complete for the site and the State 
Services Contract was terminated, the State of Michigan and USEPA has 
determined that no further Superfund Five-Year reviews are necessary in order to 
provide protection of human health and the environment. 

Nonetheless, review of concentration data since this Five-Year Review report suggests 
that some monitoring wells exhibit increasing concentration trends, and that concentrations in 
several monitoring wells remain above target cleanup levels. Despite this, several monitoring 
wells have recently been abandoned at the site. These include MW-102S. which exhibited a 
recent concentration for PCE of 140 pg/L (MCL - 5 pg/L). The abandonment of monitoring 
wells that exhibit concentrafions above target cleanup levels appears to be inconsistent with 
stated objectives of the Final ROD, in particular "'Continuing long-term monitoring of the plumes 
during the natural purging period.'' 
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Therefore, this report addresses three principal issues at the Site: 

1. The identification of a monitoring network suitable for ascertaining progress toward the 
remedial goals stated in the ROD. 

2. The identification of monitoring wells that may be candidates for abandonment, and 
those wells that are not suitable candidates for abandonment. 

3. Identification of the area that requires the enforcement of restrictions on potential 
groundwater use via Institutional Controls. 
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Section 2 
Statistical Analysis of Contaminant Data 

Statistical Analysis 
SSP&A collaborated with USEPA Region V to complete statistical analyses of 

groundwater concentration data for the principal chemicals of concern (COCs) at all monitoring 
locations throughout the site. This report only presents the results of analyses completed for 
PCE and TCE. USEPA staff used a statistical analysis program, the PAM statistical software 
package, developed by Subterranean Research, Inc., to complete the following three analyses for 
each COC at each sampled location: 

• Standard Test: compares the 95% upper confidence limit (UCL) calculated using the 4 
most recent data points, or using data collected after a specified date, to COC-specific 
standards. The Standard Test reports the result (Compliance, Exceedance), the 95% UCL. 
and the COC specific standard in consistent units. 

• Trend Test: identifies upward or downward trends through time. The trend method used 
is the Sen's Test, a non-parametric trend analysis similar to the Mann-Kendall test. The 
trend statistics reported are the slope result (Upward, Downward, No Trend) and the 
slope estimate (in concentration units per year). Upward and Downward tests are each 
calculated at the 95% confidence level. Because the trend is calculated on the natural 
logarithm of the concentration, the slope estimate is reported in terms of the log of the 
concentration units per year. 

• Baseline Test: compares the most recent datum to the upper prediction limit (UPL) 
calculated from a baseline subset of the data, the first 8 available samples collected at 
each point. The Baseline Test reports the result (Better, Worse, No Change); and the 
95% prediction limit UPL. 

Since a source area SVE/AS system operated at the Hooker property until 2002, and re
bound is a commonly observed phenomenon at source areas following termination of SVE/AS 
remedy operations, trends presented in this report for wells located at the Hooker property were 
calculated using sample data collected after the termination of the source area remedy. Results of 
the PAM analyses are provided in Appendix A. 

The calculated UCLs are used in this report to prepare maps illustrating the approximate 
extent of the contaminants; to support the development of maps for establishing institutional 
controls (ICs); and to support the development of a long term monitoring plan. Data used in the 
analyses were primarily obtained from the Remediation Project Manager (RPM) in the form of 
an EXCEL spreadsheet ("Chx PCE GW Monitoring 97 - 06.xls"); and, the Superfund Document 
Management System (SDMS) ID#270885 for data associated with Hooker Cleaner's. An 
electronic database was prepared to undertake these analyses: this will be provided to the 
USEPA as an electronic deliverable. Difficuhies encountered when processing the available data 
include the following: 
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• Method reporting limits were often not available; therefore, values used in trend and 
mapping analyses were assumed to be half of an assumed method detection limit of 0.1 

• Sampling data did not always fall into comprehensive (i.e., complete) sampling rounds: 
therefore, sample data were grouped into sample rounds which were identified by the 
earliest date in the ensemble of samples. In instances where this created duplicate results, 
the highest value was retained. 

• Changes were made to well screen data based on inconsistencies between top of casing 
(TOC) and the national elevation dataset (NED). These are as follows: well 605S from 
607 msl to 587 msl; well 607 from 610 msl to 595.1 msl; and well 608 from 620 msl to 
606.4 msl. 

S u m m a r y 

PCE 

The Standard Test identified that the 95% UCL exceeds the PCE cleanup standard of 5 
pg/L in 24 wells. The Trend Test identified 5 wells with an Upward trend. Downward trends 
were calculated for 13 wells. The Baseline Test identified no changes in any of the 39 wells 
tested: this resuh may have been obtained as a result of the small number of available samples. 

TCE 

The Standard Test identified that the 95% UCL exceeds the TCE cleanup standard of 5 
pg/L in 5 wells. The Trend Test identified 1 well with an Upward trend. Downward trends were 
calculated for 7 well(s). The Baseline Test identified no changes in any of the 39 wells tested: 
this result may have been obtained as a resuh of the small number of available samples. 

Table 1 lists those wells that exhibit statistically significant Upward trends and/or 
Exceedance Results for TCE and/or PCE. Table 2 lists the UCLs calculated for both PCE and 
TCE. These UCLs were used in a series of mapping exercises to support the preparation of an 
Institutional Control (IC) map, discussed in the following section of this report. 

Figure 4 illustrates monitoring wells that exhibit an Exceedance for PCE in red, and wells 
that exhibit a Compliance in green. In some instances, the wells that exhibit an Exceedance for 
PCE also exhibit an Upward trend: these are identified in red in Figure 5. This figure includes 
plots of the concentration versus time at those wells that exhibit both an Upward trend and an 
Exceedance for PCE. Figure 6 illustrates monitoring wells that exhibit an Exceedance for TCE in 
red, and wells that exhibit a Compliance in green. There are no instances in which a well that 
exhibits an Exceedance for TCE also exhibits an Upward trend. 

Figures 4 through 6 collectively illustrate those wells that exhibit concentrations that 
exceed the target cleanup level for either TCE or PCE, and that exhibit Upward trends for either 
TCE or PCE. Figures 7 and 8 present the combined results obtained for TCE and PCE: Figure 7 
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illustrates those wells that exhibit an Upward trend for TCE, PCE, or both; and, Figure 8 
illustrates those wells that exhibit an Exceedance for TCE, PCE or both. 

Together, figures 4 through 8 illustrate the locations of wells that exhibit Exceedances 
and/or Upward trends of the COCs, and therefore provide an indication of the extent of 
contamination. For example, the calculated UCLs as listed in Table 2 and illustrated in Figure 8, 
suggest that the majority of wells at the Site exhibit concentrations above the groundwater 
standard for either PCE, TCE, or both. Therefore, to prepare an IC map, it is appropriate to 
prepare a map that illustrates the approximate, continuous, distribution of COCs at the Site. This 
is described in the following section. 
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Section 3 
Institutional Controls 

The UCLs listed in Table 2 were used to prepare maps of the approximate distribution of 
PCE and TCE, to form the basis of an IC map. These maps were prepared using Ordinary 
Kriging (OK). Since concentration data are commonly skewed (Juanga et al, 2001), three 
transformations of the COC data were employed together with the OK interpolation technique to 
prepare maps. In the first two instances (Log Transformation and Indicator Transformation) 
these approaches were also used to prepare maps illustrating the approximate uncertainty in the 
extent of contamination: it is emphasized that although these uncertainties are presented as 
quantities, they are essentially qualitative. The third approach (Uniform Score or "Quantile" 
Transformation) was not used to prepare a map illustrating the uncertainty in the extent, only the 
"best-estimate" of extent. 

• Indicator Transformation - an indicator transform was applied to the UCLs such that 
a UCL greater than the target cleanup level was assigned a value of 1, and a UCL 
lower than the target cleanup level was assigned a value of 0. Interpolation to the grid 
was then accomplished using the OK technique, resulting in a map of values between 
zero and 1 that illustrates the (approximate) probability that the concentration exceeds 
the corresponding target cleanup level (Deutsch and Journel, 1992). These 
approximate exceedance probabilities can be contoured to produce maps illustrating 
the COC extent. 

• Log Transformation - The log-transform of the UCLs was interpolated to a grid using 
the OK technique, and subsequently back-transformed to the original units (pg/L) 
(Deutsch and Journel, 1992). Consideration of the kriging variances in the back-
transformation to the original units enables mapping of the approximate confidence 
associated with the isopleths. The Log Transformation kriging was completed in three 
dimensions (3D): figures presented in this report represent the maximum interpolated 
concentration in 3D projected onto a 2D map. 

• Quantile Transformation - a uniform-score transform was applied to the UCLs. To 
accomplish this, the data are ranked in ascending order to define a cumulative 
distribution between zero and 1. Values ascribed to each sample value from the 
cumulative distribution are then interpolated to the grid using the OK technique, and 
subsequently back-transformed to the original units (pg/L) (Reed et al, 2004). 

Table 2 lists the calculated UCLs used in the interpolation: where an "ND" is listed, a 
value of 0.05 pg/L was used for purposes of interpolation. Since the interpolation undertaken in 
the Indicator and Quantile transformation mapping was 2D it was necessary to select a value to 
use at nested (co-located) wells. In each case, the maximum value sampled at nested wells was 
used. 
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The lateral extents of the contours are not always constrained by sample locations that 
exhibit concentrations below the target cleanup level; therefore, any interpolation method may 
exhibit extrapolation beyond the convex hull of the sample data. To mitigate this in the 
presentation of the contours maps, contours presented in figures 9 through 14 include question 
marks ("?") in areas where the mapping is laterally unconstrained by sampling data. The extent 
of the mapping in these areas is estimated qualitatively on the basis of the location of the known 
source areas shown in Figure 2 and the generalized groundwater elevation contours presented in 
Figure 3. 

Mapping of Contaminant Distribution 

TCE mapping 

Figure 9 illustrates the approximate distribution of TCE calculated using the OK 
technique to interpolate the indicator-transformed TCE UCLs. The figure illustrates the most 
likely extent of groundwater that exhibits concentrations above the target cleanup level (0.5 
probability), together with the 0.7 and 0.9 probabilities for this extent. By way of example, the 
0.7 probability can be interpreted as "there is a 70 percent (%) chance that this contour contains 
any locations that exceedthe target cleanup level, and only a 30% chance that a location outside 
this contour exceeds the target cleanup level." 

Figure 10 illustrates the approximate distribution of TCE calculated using the OK 
technique to interpolate log-transformed TCE UCLs. The figure illustrates the most likely extent 
of groundwater that exhibits concentrations above the target cleanup level (50' ), together with 
the 70'^ and 90'^ upper confidence levels for this extent. 

As stated earlier, it is emphasized that although the uncertainties are presented as 
quantities in figures 9 and 10, they are qualitative indications of the uncertainty in the 
contaminant extent. 

Figure 11 illustrates the approximate distribution of TCE calculated using the OK 
technique to interpolate the uniform-score-transformed TCE UCLs. The figure illustrates the 
most likely extent of groundwater that exhibits concentrations above the target cleanup level. 

PCE Mapping 

Figure 12 illustrates the approximate distribution of PCE calculated using the OK 
technique to interpolate the indicator-transformed PCE UCLs. The figure illustrates the most 
likely extent of groundwater that exhibits concentrations above the target cleanup level (0.5 
probability), together with the 0.7 and 0.9 probabilities for this extent. 

Figure 13 illustrates the approximate distribution of PCE calculated using the OK 
technique to interpolate log-transformed PCE UCLs. The figure illustrates the most likely extent 
of groundwater that exhibits concentrations above the target cleanup level (50' ), together with 
the 70"̂  and 90"̂  upper confidence levels for this extent. 
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As stated earlier, it is emphasized that although the uncertainties are presented as 
quantities in figures 12 and 13, they are qualitative indications of the uncertainty in the 
contaminant extent. 

Figure 14 illustrates the approximate distribution of PCE calculated using the OK 
technique to interpolate the uniform-score-transformed PCE UCLs: the figure illustrates the most 
likely extent of groundwater that exhibits concentrations above the target cleanup level. 

Proposed IC Map 
The methods and maps presented above illustrate the approximate extent of 

contamination, and the relative uncertainty in this extent. Sources of uncertainty include, but are 
not limited to, the distribution of available sampling; assumptions that underlie the UCL 
calculations - including the statistical assumptions and the contrasting availability of data at 
monitoring wells; and, the assumed spatial statistics (variogram) used in each interpolation 
technique. The combination of techniques provides some indication to the impact of these 
uncertainties and variabilities on the extent of groundwater contamination that can be used to 
develop reasonable institutional controls. 

The extent of the PCE contamination illustrated in figures 12 through 14 is not 
constrained by available sampling data in some areas. In these areas the extent is estimated 
qualitatively on the basis of the location of the known source areas shown in Figure 2 and the 
generalized groundwater elevation contours presented in Figure 3. Nonetheless, it is clear from 
the figures presented in this report that groundwater contaminated by PCE and/or TCE above 
target cleanup levels is identified in relatively recent sampling at many monitoring wells, and 
extends throughout most of the Site. In particular. Figures 12 through 14 suggest that 
groundwater contaminated above target cleanup levels by PCE extends throughout much of the 
Site, and in some locations illustrated by the question marks ("?") is not bounded by wells that 
exhibit concentrations below the target cleanup level. 

Figure 15 illustrates the proposed extents recommended for restriction of groundwater 
use through institutional controls, developed on the basis of Figures 9 through 14. The figure 
includes a Core IC area and a Buffer IC area. Both the Core IC area and the Buffer IC area have 
been defined to correspond - where possible - with city blocks, enabling the enforcement of the 
ICs to be more easily accomplished and communicated. 

In general, the Core IC area encompasses all wells that exhibit Exceedances for either 
TCE or PCE; all wells that exhibit Upward Trend statistics for either TCE or PCE; and the 
(approximate) area that is indicated as being contaminated above cleanup levels regardless of the 
data transform and interpolation technique used in preparation of Figures 9 through 14. In 
general the Buffer IC area encompasses the (approximate) area that is indicated as being 
contaminated above target cleanup levels by one or more of the data transform and interpolation 
techniques. The extent of the Buffer IC area in areas unconstrained by available sampling data is 
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estimated qualitatively on the basis of the location of the known source areas shown in Figure 2 
and the generalized groundwater elevation contours and flow directions as presented in Figure 3. 

10 



S.S. PAPADOPULOS a ASSOCIATES, INC. 

Section 4 
Long-Term Monitoring 

The available sampled PCE and TCE concentration data were used to undertake 
qualitative and quantitative evaluations of appropriate sampling frequencies for the COCs at the 
Site. Since a variety of methods are available for undertaking these types of Long Term 
Monitoring (LTM) analyses, four alternate techniques were used in this report: 

• MAROS - the Monitoring and Remediation Optimization System (MAROS) 
software was developed for the Air Force Center for Environmental Excellence 
(AFCEE) as a database application to assist users with groundwater data trend 
analysis and long term monitoring optimization at contaminated groundwater sites. 
MAROS enables both spatial and temporal analyses of concentration data. The 
sampling frequency analysis completed in this report is based only upon temporal 
concentration trends. Furthermore, only results of the non-parametric Mann-Kendall 
slope test reported by MAROS are presented here. 

• Sampling Optimizer - a program that implements this method, maintained by Summit 
Envirosolutions (Summit), Minnesota, was provided for use on this project. The 
method is based upon a multi-objective genetic algorithm that evaluates the relative 
redundancy of well samples at given locations and times to develop a "tradeoff 
curve" (Pareto plot) illustrating sample plans with the lowest "error" for a given 
expenditure. Typically, such an approach is executed once, for a given set of 
assumptions (such as, assumed variogram parameters) and the sample plans are 
reviewed to identify the suite of cost-effective plans that meet monitoring objectives. 
In this report, the Sampling Optimizer was executed numerous times, under a range 
of assumptions, in order to evaluate the robustness of the results to variations in some 
relatively subjective inputs within reasonable ranges. 

• PAM - this is a general statistical analysis program developed by Subterranean 
Research, Inc. (SRI), Massachusetts. PAM calculates the descriptive and trend 
statistics described earlier in this report. These statistics can be used to guide sample 
frequency, using a simple rules-based system. 

• Custom LTM Method - this method was developed previously by SSP&A, Maryland. 
This is a general statistical analysis program similar to the PAM program, but 
developed in Microsoft Excel. These statistics can be used to guide sample frequency, 
using a simple rules-based system. 

Well Data Analysis 

The LTM analyses were completed independently for PCE and TCE, and the results 
combined. Table 3 lists the results of the four LTM analyses conducted for PCE. Table 4 lists the 
results of the four LTM analyses conducted for TCE. The results of each of the four analyses are 
now briefly described. Note that different data sets were used as inputs to the various LTM 
analyses: 

11 
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1. The MAROS and Sampling Optimizer analyses were based upon seven sampling rounds 
identified by USEPA, however: 

a. Two alternate assumptions were made for co-located (nested) wells: use of the 
maximum nested value, and use of the average nested value. 

b. Inputs to the Sampling Optimizer required time-interpolation to provide 
consistent spatial data coverage through time. 

2. The PAM and Custom LTM analyses were base upon all available sample data. 

While 2 of the methods described (MAROS, Sampling Optimizer) explicitly provide a 
sampling frequency, two of the methods (PAM, Custom LTM Method) do not. For these 
methods, interpretation of the trend and other statistics, together with ancillary information about 
the location of each well (such as, upgradient or downgradient of sources), together provides a 
basis for selecting a relative sampling frequency - i.e., frequent, less frequent, infrequent, or not 
recommended for sampling. Given the frequency of previous sampling at the Site; the rates-of-
change in concentration exhibited in some wells; and the necessity for new data collection 
between statutory Five-Year Reviews in order to establish trends, the following sampling 
frequency options were considered viable alternatives at the Site: 

• Semi-Annual - typically, these wells exhibit Upward trend and Exceedance statistics for 
PCE, TCE, or both 

• Annual - typically, these wells exhibit Exceedance statistics for PCE, TCE. or both, but 
do not exhibit Upward trend statistics. 

• Bi-Annual - typically, these wells exhibit a Compliance statistic for both PCE and TCE, 
but the calculated UCL for PCE, TCE, or both is not non-detect. 

• Sampling Not Recommended - typically, these wells exhibit a Compliance statistic for 
both PCE and TCE, and the calculated UCL for both PCE and TCE is non-detect. 

Note that wells might be considered candidates for possible abandonment if they fall 
under either the Bi-Annual or Sampling Not Recommended categories. 

Since the Sampling Optimizer was executed a large number of times to evaluate the 
robustness of the sample plans that were calculated, it was necessary to develop a means for 
summarizing the results, in terms of proposed sampling frequencies, from the numerous 
analyses. This was accomplished by counting the number of occasions on which a specified 
sample frequency was calculated by the Sampling Optimizer, across all analyses, and dividing by 
the number of analyses: hence, this provides the percentage of analyses that calculated a specific 
sample frequency. These results are listed in Tables 3 and 4. 

Proposed Monitoring Frequency 

Table 5 lists a proposed sampling frequency for each monitoring well at the Site. Table 5 
was developed on the basis of the results obtained from the four LTM analyses described above. 
Figure 16 depicts the results of the LTM analyses, illustrating those wells that are listed in Table 

12 
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5 as being selected for Semi-Annual, Annual and Bi-Annual sampling, and those wells selected 
to be maintained for possible future sampling but eliminated from sampling for the present time 
(not recommended for sampling) 

13 
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Section 5 
Conclusions 

On the basis of the analyses presented in this report, the following conclusions are 
reached: 

1. Well abandonment should only be undertaken following an evaluation of the magnitude 
and trend(s) in concentrations of COCs, consistent with the stated objectives of the Final 
ROD. 

2. Only 2 (two) of the 5 (five) wells that have been abandoned at the Site were suitable for 
abandonment: 

a. 5 (five) wells should be sampled on a semi-annual basis: one of these has been 
abandoned (MW-102S). 

b. 25 wells should be sampled on an annual basis: two of these have been 
abandoned (MW-103, MW-104S). 

c. 7 (seven) wells should be sampled on a bi-annual basis. 
d. 2 (two) wells are not recommended for sampling: two of these have been 

abandoned (MW102D, MW-I04D). 
3. 9 (nine) wells could be considered for abandonment - those recommended for bi-annual 

sampling, or not recommended for any sampling: two of these have been abandoned 
(MW102D, MW-104D). 

4. Institutional controls should be enforced throughout an area that encompasses the likely 
extent of contamination at the Site: a proposed area for institutional controls is shown in 
Figure 15. 

While it is noted that the proposed well sampling frequencies presented in Table 5 of this 
report are relative - that is, some subjectivity is involved in identifying the absolute sampling 
frequency - the relative proposed sampling frequency is less subjective. 

14 
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Figure 1 Site Location IVIap 
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Figure 2 Principal Site Features 
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Figure 3 General Groundwater Flow Directions at Site 
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Figure 4 Wells that Exhibit an Exceedance (above 5 |jg/L) for PCE 
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Figure 5 Wells that Exhibit an Upward Trend and an Exceedance (above 5 pg/L) for PCE. 
Trends for Hooker's Cleaner wells (MW101, MW102D, MW102S, MW103, MW104D, 

MW104S, and MW604) were calculated based on data from 2002 or later. 
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Figure 6 Wells that Exhibit an Exceedance (above 5 pg/L) for TCE 
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Figure 7 Wells that Exhibit an Upward Trend for TCE, PCE, or Both. Trends for Hooker's Cleaners wells 
(MW101, MW102D, MW102S, MW103, MW104D, MW104S, and MW604) were calculated 

based on data from 2002 or later 
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Figure 8 Wells that Exhibit an Exceedance (above 5 pg/L) for TCE, PCE, or Both 
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Well Location, ID, and TCE Result (ug/L) 

0.5 Probability 

0.7 Probability 

0.9 Probability 

Best Estimate of Contamination Extent 
using Indicator Kriging 

Figure 9 Distribution of TCE above 5 pg/L: Indicator Kriging Showing 0.5, 0.7 and 0.9 Probabilities 
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Figure 10 Distribution of TCE above 5 pg/L: Log Transform Kriging Showing 50th, 70th, and 90th Confidence Levels 
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Figure 11 Distribution of TCE above 5 pg/L: Quantile Kriging 
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Figure 12 Distribution of PCE above 5 pg/L: Indicator Kriging Showing 0.5, 0.7 and 0.9 Probabilities 
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Figure 14 Distribution of PCE above 5 pg/L: Quantile Kriging 
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Figure 15 Proposed IC Map Showing Core and Buffer Zones 
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Figure 16 Proposed Long Term Monitoring Showing Wells Identified for Semi-Annual Sampling, 
Annual Sampling, Bi-Annual Sampling, and Not Recommended for Sampling 
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Table 1 
Wells Showing Signiflcant Upward Trends and/or Exceedance Results for TCE and/or PCE 

Well 

608 
610 
611 

MW102S 
MW604 

2 
316 
402 
405 
408 
409 
603 
607 

606S 
3 
11 

209 
210 
407 
601 

605 S 
MWlOl 
MW103 

MW104S 
212 
320 

501D 
502D 
502S 

PCE Trend 
Test 

Upward 
Upward 
Upward 
Upward 
Upward 

PCE Standard 
Test 

Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 

TCE Trend 
Test _ 

Upward 

' TCE Standard 
Test 

Exceedance 
Exceedance 
Exceedance 
Exceedance 
Exceedance 

Page 1 of 1 



S.S. PAPADOPULOS a ASSOCIATES, INC. 

Table 2 
UCL Concentrations for PCE and TCE Used in Preparation of the InstitutionalControl Map 

Well 

2 

3 
11 

206 
209 
210 
212 
316 
320 
402 
405 
406 
407 
408 
409 
601 
602 
603 
607 
608 
609 

1 6)0 
611 

501D 
501S 
S02D 
502S 
605D 
605S 
606D 
606S 

MWlOl 
MW102D 
MW102S 
MW103 

MW104D 
MW104S 
MW604 

T2 

PCE 

Most Recent 
Sample Value 

61 

3.6 
40 
ND 
36 
8.5 
ND 
6.1 
1.1 
41 
22 
1.6 
85 
7.3 
19 
19 
1.9 
8.4 
4.5 
15 
1 

19 
11 

ND 
ND 
ND 
ND 
ND 
22 
1 

33 
4.1 
ND 
140 
ND 
ND 
ND 
7.9 
ND 

UCL 

61.348 

12.250 
40.964 

ND 
126.050 
24.172 

ND 
20.699 
1.749 

67.551 
60.339 
3.143 

163.109 
10.298 
90.610 
30.091 
3.420 
12.807 
5.431 
18.359 
1.361 

17.894 
62.247 

ND 
ND 
ND 
ND 
ND 

34.227 
0.846 
34.614 
6.383 
ND 

127.451 
21.015 

ND 
15.432 
7.269 
ND 

TCE 

Most Recent 
Sample Value 

3.6 

ND 
ND 
ND 
ND 
ND 
8.1 
ND 
3.6 
1.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6 
ND 
12 
1,7 
ND 
2.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

UCL 

4.079 

ND 
ND 
ND 
ND 
ND 

17.037 
ND 

10.874 
2.118 
ND 
ND 
ND 
ND 

0.930 
ND 
ND 
ND 

0.846 
ND 
ND 
ND 
ND 

15.448 
ND 

47.722 
12.615 

ND 
3.671 
2.126 
0.846 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.893 



Table 3 
Results of Sampling Frequency Analyses for PCE 
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75 31% 
77 46% 

66 57% 1 K.09% 1 25 34% 
1 0 B6% 
7 63% 
5 I M' \ 
50 71% 
60 09". 
34 51 % 

1 65 62% 
92 18% 
92 95% 

68 37% 

87 26% 

59 64% 
50 0K% 

69 K9-<, 
29 9'"/, 

5.; 13% 
58 46% 

2.41% 
4 25% 
5 08% 
1 27% 
[.19% 
6.48"--. 
6.65% 
0 00".. 
0 . 5 1 % 

0 27% 

0 00% 

1 :-2'A. 
3 76% 

0.2S% 
19.02% 

0 52% 
1) 26 ' / . 

9*.67".'. 1 1 19% 

86 73% 
RR 1 3% 
41 27% 
48 02"/. 
18 62% 
59 00% 
27 77% 
7 62% 
6 54% 

31 36% 

12 74"/. 

39 04% 
46 15% 

29 S3"'. 
51 04"/. 

46 34% 
41 n v . 
5 14% 

Semi-
AnnUMJIy 

85 41% 
89 '>7% 
55 11% 
R9 20% 
43 42% 
34 6N% 
95.33% 
22 61% 
KH-I|% 
70 5Kr„ 
1 8 86% 
94.7.1-i 
19 32% 
lo6'>% 
^5 111"/. 
19.72% 
7 R7% 

41 3tl% 
54 54% 
62 29% 
57,01% 
95 02% 
91.81% 
95 64% 

61 167;, 

89 40% 

55 86% 
47 50% 

7 1 (.8% 
49.57% 

52 34% 
^J W>. 

Anniialty 

0 0(1"/. 
0 00". 
0.10% 
0 29-i 
0 00°-, 
0 29% 
0 00% 
0 10% 
n 00% 
0 0«% 
25 49"/, 
0 OO'-i 
1 21% 
11 Z ' i " , 
0 (W ' , 
n 31% 
0 60% 
0 00% 
0 00% 
(1 00% 
1 24"-, 
0.00% 
0.67% 
0.00% 

; 0R% 

0 3.T'. 

0 00% 
0.00% 

n 00% 
1 47% 

0.00% 
^ O ' y . 

92 64% j 0 00% 

Every 2 year* 

2 48% 
0 29% 
121% 
0.Ci6".T, 
0 9 2 % 
0 98"-, 
0 29% 
0 33"-. 
0 33% 
1 i3 ' / . 
0 00% 
0 92% 
0 58% 
; 157, 
0 33% 
0 91% 
1.00% 
2.34% 
0 00% 
0 61",, 
Q ',i3%. 
0 33% 
0 29Vn 
0 00% 

5 25% 

2.19"'. 

5 98".:. 
0 89% 

2 05% 
0 60% 

0 33% 
i bT/.. 
1 59?'. 

> Every 2 1 
ycnr^ j 

14 11% 
9 74% 1 

4138% 
9 84% 1 

55 66% 1 
64 05% 1 
4 38% 1 

76 74°-. 1 
1 I 25% 1 

1 1 * OH'^ 
55 65% 
4.15% 
58 86"/" 
80 87% 
4.65"/. 
79 04".-. 
90 54% 
56 2S% 
45 46% 
37 10% 
(il 12% 1 
4 05% 
7 23"/. 
4 36% 

29 5 1 % 

7.88% 

38 16% 
5161% 1 

26 28% 
4K 16% 

47 33% 
13 15% 
5 77% 



S.S. P A P A D O P U L O S & A S S O C I A T E S , INC. 

Table 5 
Proposed Monitoring Frequencies for Wells 

Well 

2 
3 
11 

206 
209 
210 
212 
316 
320 
402 
405 
406 
407 
408 
409 
601 
602 
603 
607 

L 608 
609 
610 
611 

501D 
501S 
502D 
502S 
605D 
605S 
606D 
606S 

MWlOl 
MW102D 
MW102S 
MW103 

MW104D 
MW104S 
MW604 

T2 

Exceedance for 
TCE, PCE, or 

Both? 

Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 

Y 
Y 
Y 

Y 
Y 
Y 

Y 
Y 

Y 

Y 
Y 

Y 
Y 

Y 
Y 

Upward Trend 
for TCE, PCE, 

or Both? 

Y 

Y 

Y 
Y 

Y 

Y 

Upward Trend 
and Exceedance? 

Y 

Y 
Y 

Y 

Y 

Recommended 
Sampling Frequency: 

Composite of Analyses 

A 
A 
A 

BA 
A 
A 
A 
A 
A 
A 
A 

BA 
A 
A 
A 
A 

BA 
A 
A 
SA 
BA 
SA 
SA 
A 
A 
A 
A 

BA 
A 

BA 
A 
A 

NS 
SA 
A 

NS 
A 

SA 
BA 

Potential Candidate 
for Abandonment? 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 1 

Wells 
Previously 
Abandoned 

YES 
YES 
YES 
YES 
YES 

Notes: 
I. Considered sampling frequencies are: 

SA Semi-Annual 
A Annual 

BA Bi-Annual 
NS Sampling Not Recommended 

Upward Trend and Exceedance 
Exceedance 
Detected Compliance 
Non-Detect Compliance 
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Appendix A 

Results of PAM Statistical Analyses 



Charlevoix Municipal Well | 

Analyte Name 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Well ID 

11 

2 

206 

209 

210 

212 

3 

316 

320 

402 

405 

406 

407 

408 

409 

501D 

501S 

Units* 

ug/1 

ug/l 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

Trend Test 

(80% Conndence) 

Result 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

^pwnward 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

Slope 

Estimate 

(Units*/Yr) 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

-0.30638# 

0# 

0# 

0# 

0# 

0# 

Compare-to-Standard Test 

(95% Confidence) 

Result 

Compliance 

Compliance 

Exceedance 

Compliance 

Compliance 

Compliance 

Exceedance 

Compliance 

Compliance 

Compliance 

Compliance 
1 

Compliance 

Compliance 

Compliance 
1 • -

Compliance 

Compliance 

Compliance 

UCL 

(Units*) 

0.05 

0.05 

15.9366 

0.05 

0.05 

0.05 

Standard 

(Units*) 

5 

5 

5 

5 

5 

5 
! 

18.3317 

0.05 

n ftC C 

1.0979 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

5 

5 

5 

5 

5 

5 

5 

5 
1 

Compare-to-Baseline Test 

(95% Confidence) 

Result 

No Change 

No Change 

UPL 

(Units*) 

0.05 

0.05 

Worse 1 9 H ^ | 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

0.05 

0.05 

0.05 

516.7604 

0.05 

0.05 

35 

0.05 

357.4298 

0.05 

0.05 

250 

0.05 

0.05 
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Analyte Name Well ID Units* 

Trend Test 

(80% Confidence) 

Result 

Slope 

Estimate 

(Units*/Yr) 

Compare-to-Standard Test 

(95% Confidence) 

Result 
UCL 

(Units*) 

Standard 

(Units*) 

Compare-to-Baseline Test 

(95% Confidence) 

Result 
UPL 

(Units*) 

Benzene 

Benzene 

502D 

5028 

ug/1 

ug/1 

No Trend 

No Trend 

0# : Compliance 

0# ^Compliance 

0.05 

0.05 

No Change 

No Change 

0.05 

0.05 

Benzene 601 ug/1 No Trend 0# Compliance 0.05 No Change 0.05 

Benzene 602 ug/1 No Trend 0# Compliance 0.05 No Change 0.05 

Benzene 603 ug/1 No Trend 0# LCompliance 0.05 No Change 0.05 

Benzene 605D ug/1 No Trend 0# Compliance 0.05 No Change 0.05 

Benzene 6053 ug/1 No Trend 0# Compliance 0.05 No Change 0.05 

Benzene 606D ug/1 No Trend 0# Compliance 0.05 No Change 0.05 

Benzene 

Benzene 

606S ug/1 No Trend 0# iCompliance 0.05 No Change 

607 ug/1 No Trend 0# Compliance 0.05 No Change 

0.05 

0.05 

Benzene 

Benzene 

608 ug/1 No Trend 0# I Compliance 

609 ug/1 No Trend 0# KCompllance 

I 
0.05 No Change 

0.05 5 - ^ No Change 

0.05 

0.05 

Benzene 

Benzene 

Benzene 

Ethyl benzene 

Ethyl benzene 

610 ug/1 No Trend 

611 ug/1 

T2 ug/1 

11 ug/1 

ug/1 

No Trend 

No Trend 

No Trend 

-0.37982# 

Compliance 0.05 No Change 

Exceedance 5.3833 No Change 

0# Compliance 0.05 No Change 

0# ICompliance 0.05 700 

0# Compliance 0.05 

No Change 

.7Q0.^..J1 No Change 

380 

282.8945 

0.05 

0.05 

0.05 
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Analyte Name 

Ethylbenzene 

Ethylbsnzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Well ID 

206 

209 

210 

212 

3 

316 

320 

402 

405 

406 

407 

408 

409 

501D 

501S 

502D 

502S 

Unite* 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

Trend Test 

(80% Confidence) 

Result 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

ug/1 P ^ ^ ^ d 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

Slope 

Estimate 

(Unlte*/Yr) 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

-0.28523# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

Compare-to-standard Test 

(95% Confidence) 

Result 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

• Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

UCL 

(Unite*) 

0.05 

0.05 

0.05 

0.05 

187.4146 

0.05 

0.05 

0.05 

0.05 

0.84642 

0.05 

0.05 

1.0141 

0.05 

0.05 

0.05 

0.05 

Standard 

(Unite*) 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

Compare-to-Baseline Test 

(95% Confidence) 

Result 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

' No Change 

UPL 

(Unite*) 

0.05 

0.05 

0.05 

0.05 

161.3174 

0.05 

0.05 

110 

0.05 

229.8773 

0.05 

0.05 

72 

0.05 

0.05 

0.05 

0.05 
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Analyte Name Well ID Unite* 

Trend Test 

(80% Confidence) 

Result 

Slope 

Estimate 

(Unite*/Yr) 

Compare-to-Standard Test 

(95% Confidence) 

Result 
UCL 

(Unite*) 

Standard 

(Unite*) 

Compare-to-Baseline Test 

(95% Confidence) 

Result 
UPL 

(Unite*) 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

601 

602 

603 

605D 

605S 

606D 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

0# 

0# : Compliance 

0# 

0# 

0# 

0# 

Compliance 

Compliance 

Compliance 

Compliance 

0.05 

0.05 

0.05 

700 No Change 

700 No Change 

No Change 

0.05 

0.05 

Compliance 0.05 

700 No Change 

700 No Change 

700 No Change 

1.9 

0.05 

0.05 

0.05 

0.05 

0.05 

Ethylbenzene 6068 ug/1 No Trend 0# Compliance 0.84642 700 No Change 

Ethylbenzene 607 ug/1 No Trend 0# Compliance 0.05 700 No Change 0.05 

Ethylbenzene 608 ug/1 No Trend 0# Compliance 0.05 700 No Change 0.05 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

Ethylbenzene 

PCE 

PCE 

PCE 

PCE 

609 ug/1 No Trend 0# Compliance 0.05 700 No Change 

610 ug/1 No Trend 0# : Compliance 0.05 700 No Change 

611 ug/1 No Trend -0.076356# Compliance 46.6511 700 No Change 

T2 ug/1 

11 ug/1 

Compliance 0.05 700 

ug/1 

206 ug/1 

No Trend 

No Trend 

0.01748# 

0# 

209 ug/1 ggppwnward -0.13747# 

Exceedance 

Exceedance 

Compliance 

40.9637 

61.3477 

0.05 

Exceedance 126.0499 

No Change 

No Change 

No Change 

No Change 

No Change 

0.05 

88 

292.11 

0.05 

552.538 

123.7086 

0.05 

640.0645 

Page 4 of 12 



Charlevoix Municipal Well | 

Analyte Name 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

Well ID 

210 

212 

3 

316 

320 

402 

405 

406 

407 

408 

409 

501D 

5013 

502D 

5028 

601 

602 

Unite* 

Trend Test 

(80% Confidence) 

Result 

ug/l KDownw^ard 

ug/1 No Trend 

ug/l | B ^ ^ r a n l 

ug/l No Trend 

ug/l |p3.ownw(ard 

ug/1 

ug/l 

No Trend 

No Trend 

ug/l [^Downward 

ug/l fcoawnwiarriCi; 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

"9/1 pBHIra 

ug/l fpDownward 

Slope 

Estimate 

(Unite*/Yr) 

Compare-to-Standard Test 

(95% Confidence) 

Result 

-0.13822# 1 Exceedance 

1 
-0.09102# i Compliance 

-0.11864# Exceedance 

0.057163# 1 Exceedance 

-Q.021324# 

-0.19571# 

-0.038441# 

-0.39588# 

^-0.29437# 

Compliance 

Exceedance 

Exceedance 

Compliance 

Exceedance 

-0.097364# Exceedance 

0# Exceedance 

0# Compliance 

0# Compliance 

0# Compliance 

0# Compliance 

-0.15369# 

-0.15215# 

Exceedance 

Compliance 

UCL 

(Unite*) 

24.1723 ' 

0.05 

12.2499 

20.6988 

1.749 

67.551 

60.3389 

3.1427 

Standard 

(Unite*) 

""'"""'s 

5 

5 

5 

5 

5 

5 

5 

163.1086 5 

10.2982 

90.6096 

0.05 

0.05 

0.05 

0.05 

30.0905 

3.4203 

5 

5 

5 

5 

5 

5 

5 

5 

Compare-to-Baseline Test 

(95% Confidence) 

Result 

No Change 

No Change 

No Change 

No Change 

No Change 

; No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

1 

1 No Change 

No Change 

No Change 

No Change 

UPL 

(Units*) 

140.4287 

2.3 

44.1684 

30.3974 

3.4687 

906.5078 

459.7808 

1271.496 

7456.7277 

31.9885 

335.2541 

1.3 

1.3 

0.05 

0.05 

246.533 

32.9857 

Page 5 of 12 



Analyte Name 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

Charlevoix Municipal Well 

Wel l ID 

603 

605D 

6058 

606D 

6063 

607 

608 

609 

610 

611 

T2 

11 

2 

206 

209 

210 

212 

Unite* 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

Trend Test 

(80% Confidence) 

Result 

Slope 

Estimate 

(Unite*/Yr) 

Compare-to-Standard Test 

(95% Confidence) 

Result 
UCL 

(Unite*) 

No Trend 

No Trend 

d o w n w a r d 

No Trend 

No Trend 

No Trend 

m 
-0.046334# fExceedance 

0# ' Compliance 

-0.079324# 

0.078351# 

-0.0023532# 

-0.061886# 

^ ^ ^ ^ ^ ^ B 2 5 d 9 3 # 

No Trend 

Upward 

^ U p w a r d M 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

0# 

0.12462# 

^ W # 

0# 

0# 

^ ^ ^ § § ^ ^ o # 

0# 

0# 

0# 

Exceedance 

Compliance 

y 

Exceedance 

Exceedance 

Exceedance 

Compliance 

Exceedance 

Exceedance 

Compliance 

Compliance 

ICompliance 

Compliance 

Compliance 

Compliance 

12.807 

0.05 

34.2265 

0.84642 

34.6142 

5.4311 

18.3591 

1.3611 

17.8941 

62.2475 

0.05 

0.05 

4.0787 

0.05 

0.05 

0.05 

Downward -0.16215# { Exceedance | 17.0372 

Standard 

(Unite*) 

M » 

Compare-to-Baseline Test 

(95% Confidence) 

Result 
UPL 

(Unite*) 

1 

No Change 

^ ^ ^ 1 No Change 

5 ^ H 

5 J 

5 ^ 1 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

S ^ ^ ^ l No Change 

^ ^ ^ H No Change 

^ ^ ^ H No Change 

5 j 

5 J 

No Change 

No Change 

^ ^ ^ H No Change 

s j ^ ^ H NoChanqe 

5 ^ J No Change 

No Change 

167.7889 

0.05 

74.949 

1 

56.079 

19.8334 

19.824 

7.8 

63.086 

115.6994 

0.05 

0.05 

6.5137 

2.4 

1.1 

1 

88.6134 
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Analyte Name Well ID Unite* 

Charlevoix Municipal Well 1 

Trend Test 

(80% Confidence) 

Result 

Slope 

Estimate 

(Unite*/Yr) 

Compare-to-standard Test 

(95% Confidence) 

Result 
UCL 

(Unite*) 

Standard 

(Unite*) 

Compare-to-Baseline Test 

(95% Confidence) 

Result 
UPL 

(Units*) 

i 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

TCE 

3 

316 

320 

402 

405 

406 

407 

408 

409 

501D 

5013 

502D 

5023 

601 

602 

603 

605D 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

No Trend 

No Trend 

| . . . . . . K . . . 

No Trend 

No Trend 

0# 

0# 

-0.023775# 

0# 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ K 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

No Trend 

No Trend 

No Trend 

0# 

0# 

-0.079298# 

Compliance 

Compliance 

c:Aceedance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

p p H m w I ^ P ^ " ceedance 

No Trend 

•Downward 

ug/1 l ^ ^ ^ ^ ^ y ^ 

ug/l 

ug/1 

ug/1 

ug/l 

No Trend 

No Trend 

No Trend 

No Trend 

0# Compliance 

-0.18207# 

-0.22987# 

0# 

0# 

0# 

Exceedance 

Exceedance 

Compliance 

Compliance 

Compliance 
1 

0# j Compliance 

0.05 

0.05 

10.8739 

2.1178 

0.05 

0.05 

0.05 

0.05 

0.93026 

15.4478 

0.05 

47.7221 

12.6149 

0.05 

0.05 

0.05 

0.05 

5 

5 

No Change 

1 No Change 

^ ^ ^ B No Change 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

i No Change 

0.05 

0.05 

63.5349 

3.7598 

1.3 

243.2842 

1.5 

0.05 

39.3571 

76.6005 

1.4 

67.4648 

18.6901 

0.05 

0.05 

0.05 

1.3 
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Analyte Name Well ID Unite* 

Trend Test 

(80% Confidence) 

Result 

Slope 

Estimate 

(Unite*/Yr) 

Compare-to-Standard Test 

(95% Confidence) 

Result 
UCL 

(Unite*) 

Standard 

(Unite*) 

Compare-to-Baseline Test 

(95% Confidence) 

Result 
UPL 

(Unite*) 

TCE 

TCE 

TCE 

TCE 

6053 

606D 

6068 

607 

ug/l 

ug/l 

ug/l 

ug/l 

No Trend 

No Trend 

No Trend 

No Trend 

-0.041698# ICompliance 

-0.082948# |.Compliance 

0# 

0# 

'Compliance 

[Compliance 

3.6714 

2.1259 

No Change 

No Change 

0.84642 No Change 

0.84642 No Change 

13.7937 

3.3477 

TCE 

TCE 

TCE 

608 ug/l No Trend 0# Compliance 0.05 

609 ug/l No Trend 0# iCompliance 0.05 

610 ug/l No Trend 0# .Compliance 0.05 

No Change 

No Change 

No Change 

0.05 

0.05 

0.05 

TCE 

TCE 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

611 ug/l No Trend 0# Compliance 0.05 

T2 ug/l O.14036# Compliance 1.8933 

11 ug/l 

ug/l 

206 ug/l 

209 ug/l 

210 ug/l 

212 ug/l 

ug/l 

316 ug/l 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

0# [^Compliance 

0# 

0.05 

51 

si 

1000 

No Change 

No Change 

No Change 

Compliance 0.05 1000 

0# ICompliance 

0# ^Compliance 

0# 

0# 

0.05 

0.05 

iCompliance 0.05 

Compliance 0.05 

0# ICompliance 21.4461 

0# Compliance 0.05 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

1000 I No Change 

13.316 

12.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

19 

0.05 
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1 

Charlevoix Municipal Well I 

Analyte Name 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Well ID 

320 

402 

405 

406 

407 

408 

409 

501D 

5018 

502D 

5028 

601 

602 

603 

605D 

6058 

606D 

1 

Unite* 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

Trend Test 

(80% Confidence) 

Result 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

Slope 

Estimate 

(Unite*/Yr) 

Compare-to-Standard Test 

(95% Confidence) 

Result 

0# , Compliance 

0# Compliance 

0# Compliance 

0# Compliance 

i 
0# '' Compliance 

0# 1 Compliance 

0# Compliance 

0# Compliance 

0# Compliance 

0# Compliance 

0# Compliance 

0# Compliance 

0# L Compliance 

0# Compliance 

0# Compliance 

0# Compliance 
I 

0# 1 Compliance 

UCL 

(Unite*) 

0.05 

0.05 

O.OS 

0.05 

0.05 

Standard 

(Unite*) 

Compare-to-Baseline Test 

(95% Confidence) 

Result 

1000 ! No Change 

1000 No Change 

1000 

1000 

No Change 

No Change 

If 00 No Change 

0.05 1000 No Change 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

1000 

1000 

1000 

1000 

1000 

No Change 

No Change 

No Change 

No Change 

No Change 

1000 I No Change 

1000 

1000 

1000 

No Change 

No Change 

No Change 

1000 No Change 

1000 [ No Change 

UPL 

(Unite*) 

0.05 

6.1 

0.05 

15.2626 

0.05 

0.05 

25 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 
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Analyte Name 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Well ID 

6068 

607 

608 

609 

610 

611 

T2 

11 

2 

206 

209 

210 

212 

3 

316 

320 

402 

Unite* 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

Trend Test 

(80% Confidence) 

Result 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

ug/l ^ ^ ^ H i 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

Slope 

Estimate 

(Unite*/Yr) 

0# 

0# 

0# 

0# 

0# 

-0.22178# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

Compare-to-Standard Test 

(95% Confidence) 

Result 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

i Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

i 
Compliance 

Compliance 

UCL 

(Unite*) 

0.05 

0.05 

0.05 

0.05 

0.05 

3.5581 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

80.0179 

0.05 

0.05 

0.05 

Standard 

(Unite*) 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

Compare-to-Baseline Test 

(95% Confidence) 

Result 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

. No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

UPL 

(Unite*) 

0.05 

0.05 

0.05 

0.05 

160 

82.0373 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

133 

0.05 

0.05 

71 
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Charlevoix Municipal Well | 

Analyte Name 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Well ID 

405 

406 

407 

408 

409 

501D 

5018 

502D 

5028 

601 

602 

603 

605D 

6053 

606D 

6068 

607 

Unite* 

ug/l 

ug/l 

ug/1 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

Trend Test 

(80% Confidence) 

Result 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

Slope 

Estimate 

(Unite*/Yr) 

0# 

-0.24072# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

Compare-to-Standard Test 

(95% Confidence) 

Result 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

! 
Compliance 

Compliance 

Compliance 

UCL 

(Unite*) 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

Standard 

(Unite*) 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

Compare-to-Baseline Test 

(95% Confidence) 

Result 

No Change 

No Change 

No Change 

; No Change 

; No Change 

1 No Change 

j No Change 

No Change 

No Change 

j No Change 

No Change 

No Change 

! No Change 

1 No Change 

No Change 

No Change 

No Change 

UPL 

(Unite*) 

0.05 

386.2949 

0.05 

0.05 

61.3 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 
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Charlevoix Municipal Well 

Analyte Name Well ID Unite* 

Trend Test 

(80% Confidence) 

Result 

Slope 

Estimate 

(Unlte*/Yr) 

Compare-to-Standard Test 

(95% Confidence) 

Result 
UCL 

(Unite*) 

Standard 

(Unite*) 

Compare-to-Baseline Test 

(95% Confidence) 

Result 
UPL 

(Unite*) 

1 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

608 

609 

610 

611 

T2 

ug/l 

ug/l 

ug/l 

No Trend 

No Trend 

No Trend 

^̂ ^̂ ^H 
ug/l No Trend 

0# pCompliance 

F 
0# LCoisipliance 

0# 

-b!32783# 

0# 

Compliance 

Compliance 

•Compliance 

0.05 

0.05 

0.05 

7.2446 

0.05 

10000 

mnnn 4 

m 
10000 

10000 

10000 

No Change 

No Change 

No Change 

: No Change 

1 No Change 

0.05 

0.05 

181 

367.8402 

0.05 
1 

NOTES: 

# means trend coefficient of log-transformed data. 

Statistical Note: ND surrogate = 0.5 X Median 

These results obtained on 06/05/2007. 

Log(2) times its reciprocal is doubling(+)/haiving(-) time, 

of Nondetects' PQLs. 
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2 
Benzene 

Charlevoix Municipal Well 

^ Standard 

Baseline 

Trend 

•§. 

ID 

c 
CD 
N 
C 
0) 

CD 

0 

Observations 

Standard (5 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 

JL J . J - J . 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95*/.): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Stat ist ical Note: ND surrogate - 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



3 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

1000 

100 -

0) 

m 

1 

s 

» standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCLfor50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL s 1.83e+001 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 5.17e+002/O.DOe+000 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/l/year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



11 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

ID 
CD 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change cUPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 



206 
Benzene 

Charlevoix Municipal Well 

A standard 

A Baseline 

Trend 

t 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tiie 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.59e+001 ug/l> 
Basel ine Test (95%): Worse <UPULPL = 1.90e+001/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



209 
Benzene 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

(D 
N 
C « 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 

Standard Test (9S%): Compl iance <UCL - 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change < l iPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

07/02/2007 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



210 
Benzene 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

0) 
CD 

' Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0,01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Dale: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



212 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

N 
C 
<D 

CO 

0 

' Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



316 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

CD 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



320 
Benzene 

Charlevoix Municipal Well 

y j^ standard 

Baseline 

Trend 

a> 
3 
<a 
c 
OJ 
N 
c 
0> 

CD 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



402 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 _. .. 1 

„ 

s 

•• standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%lile 
PI for 1 Sample 
Detects 
Nondetects | 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL - 1.10e+000 ug/l> 
Baseline Test (95%): No Change <UPULPL = 3.50e+001/5.00e-002 ug/> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/l/year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



405 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

m 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Siope = O.OOe+000 log-ug/ l /year> 

07/02/2007 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate - 0.5 X Median of nondetects ' PQLs 



406 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

^ Trend 

100 

Ol 
CO 

s 

• Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 3.57e+002/0.00e+000 ug/l> 
Trend Test (80%): Dov/nward <Slope = -3 .06e-001 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



407 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

3 

0) 

c 
0) 
0) 

m 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



408 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

c 
(D 
N 
C 
ID 

m 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/1> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate - 0.5 X Median of nondetects ' PQLs 



409 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1000 

100 

a> 
c 
0) 

<D 
CO 

s 

— Obsen/ations 
Standard (5 ug/l) 
Median Nondetec 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects { 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 2.50e+002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/l/year> 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 

Run Date. 05-Jun-2007 
Prepared by: US EPA, Region 5 



501D 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

a 
N 
C 
<D 

OQ 

' Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 u g / > 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2Q07 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



501S 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

<D 
N 
C 
(D 

m 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = S.00e-002/S.00e-O02 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



502D 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

c 
a 
N 
c 
a) 

CQ 

Observations 

0 

—» standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Dale: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



502S 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

<D 
N 
C 
(D 

m 

0.1 0- 0 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 

J - J - J - J . 
01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



601 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

m 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ i /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



602 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

3 

<D 
C 
0) 
N 
c 
ID 

CQ 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 5.00e-002/S.OOe-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



603 
Benzene 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

c 
(t) 
N 
C 
0) 

CQ 

0 

Observations 
Standard {5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 u g / > 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



605D 
Benzene 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

1 

CQ 

0 

' Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date 05-Jun-2Q07 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



605S 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

c 
0) 

CQ 

0 

Obsen/ations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPULPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-20O7 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



606D 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

o> 
3 
a 
c 
0) 
N 
C 
0) 

CQ 

0.1 0 

0 

observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tite 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 

J - X X X 
01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2Q07 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



606S 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

<D 
CQ 

0 

' Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



607 
Benzene 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

CQ 

• Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date. 06-Jun-2007 
Prepared by: US EPA, Region 5 



608 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

ID 
ffi 

0 

Observations 

Standard (5 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Nondetects 

0,01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05 -Jun -2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



609 
Benzene 

Charlevoix Municipal Well 

yf t standard 

Baseline 

Trend 

0) 
CQ 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <IIPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Dale: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



610 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1000 

s 

• Ot)servations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 3.80e+002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



611 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

^ Trend 

S 

Obsen/ations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 5.38e+000 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 2.83e+002/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -3 .80e-001 log-ug/ l /year> 

Run Dale: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



T2 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

<D 
CQ 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%Ule 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002y5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



Ethylbenzene 
Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

a> 
n 
>. 
i j j 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 5a%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 



Ethylbenzene 
Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

1000 

100 

c 
.o 

1 

s 

* Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL " 1.87e+002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.61e+002/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/l/year> 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



11 
Ethylbenzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

0 

Observations 
Standard (700 ug/I) 
Median Nondetect 
Trend Window 
UCL for 5D%tile 
PI for 1 Sample 
Nondetects 

0,01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



206 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

(D 
N 
C 
(D 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



209 
Ethylbenzene 

Charlevoix Municipal Well 

yjF standard 

Baseline 

Trend 

a> 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Baseline Test (9S%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



210 
Ethylbenzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

<D 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate - 0.5 X Median of nondetects ' PQLs 



212 
Ethylbenzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope » O.OOe+000 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



316 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0) 

UJ 

0 

• Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 5.00e-002/5.00e-002 u g / > 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date. 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



320 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

o 
c 
a 
N 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002y5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



402 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1000 

. f • 

t 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 5D%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.10e+002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/l/year> 

Run Date. 06-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



405 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



406 
Ethylbenzene 

Charlevoix Municipal Well 

^ s tandard 

Baseline 

^ Trend 

100 « . i.- 1 

mmm.-» 

" 

1 s 

o' standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL - 8.46e-001 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 2.30e+002/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -2.85e-001 log-ug/l/year> 

Run Date: 05-Jun-2Q07 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



407 
Ethylbenzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

• observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



408 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

x: 
i j j 

0 

• Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



409 
Ethylbenzene 

Charlevoix Municipal Well 

100 

c 

standard 

Baseline 

Trend 

S 

• Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 1.01e+000 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 7.20e+001/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/l/year> 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 



501D 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+000 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



501S 
Ethylbenzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

c 
ID 

J3 

0 

Obsen/ations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI tor 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 



502D 
Ethylbenzene 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

c 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



502S 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0.1 > - 0 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 

X X X 
01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



601 
Ethylbenzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

«. 1 
_ 

s 

• standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPULPL = 1.90e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: NO surrogate = 0.5 X Median of nondetects' PQLs 



602 
Ethylbenzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

S" 
o 
c 
(1) 
N 
C o 

0.1 

0 

Obsen/ations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 

X 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date 05-Jun-2007 
Prepared by: US EPA, Region 5 



603 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UJ 

0 

' Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0,01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

tmmm 



605D 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

• Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date 05-Jun-2007 
Prepared by: US EPA. Region 5 



605S 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

c 
<u 
N 
c 
<B 

>• 
US 

0 

' Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



606D 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UJ 

0.1 0 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 

X X X X 
01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate - 0.5 X Median of nondetects ' PQLs 



606S 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

S 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 8.46e-001 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 1.00e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate '^ 0.5 X Median of nondetects ' PQLs 



607 
Ethylbenzene 

Charlevoix Municipal Well 

yft standard 

Baseline 

Trend 

0 

' Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: G5-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



608 
Ethylbenzene 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

ID 
C 
0) 
N 
C 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



609 
Ethylbenzene 

Charlevoix Municipal Well 

1 ^ standard 

Baseline 

Trend 

0 

Observations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Siope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



610 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 « . .• 1 

s 

• standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 8.80e+001/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = O.S X Median of nondetects' PQLs 



611 
Ethylbenzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

..... 
—«—"«> Standard (700 ug/l) 

Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 

4 Detects 
<C> Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 4.67e+001 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 2.92e+002/2.48e-001 ug/l> 
Trend Test (80%): No Trend <Slope = -7.64e-002 log-ug/l/year> 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



T2 
Ethylbenzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

Obsen/ations 
Standard (700 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL " S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-20O7 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



2 
PCE 

Charlevoix Municipal Well 

A standard 

Baseline 

Trend 

100 

ui 
O 
Q. 

« . . . 1 

• 

- standard (5 ug/l) 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 6.13e+001 ug/l> 
Baseline Test (95%): No Change <UPULPL = 1.24e+002/1.74e+001 ug/l> 
Trend Test (80%): No Trend <Slope = 1.7Se-002 iog-ug/l/year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



3 
PCE 

Charlevoix Municipal Well 

A . standard 

Baseline 

y ^ Trend 

100 

UJ o 
0 . 

„ , .̂ 

'gamm̂ -̂ '̂ m̂̂  Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 

4 Detects 
i ) Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.22e+001 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 4.42e+001/7.79e-001 ug/l> 
Trend Test (80%): Downward <Slope = -1 .19e-001 log-ug/ l /year> 

Run Date: 05-Jun-2a07 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



11 
PCE 

Charlevoix Municipal Well 

J k standard 

Baseline 

^ Trend 

1000 

100 

o 
Q. 

. . . . 1 
^^wessfar™-.'. 

• 

Standard (5 ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 

Standard Test (95%): Exceedance <UCL = 4.10e+001 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 5.53e+002/9.15e+000 ug/l> 
Trend Test (80%): Downward <Slope = -1.44e-001 log-ug/l/year> 

Statistical Note: ND surrogate = O.S X Median of nondetects' PQLs 

07/02/2007 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



206 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

UJ o 
Q. 

Obsen/ations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/1> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median o f nondetec ts ' PQLs 



209 
PCE 

Charlevoix Municipal Well 

A standard 

Baseline 

^ Trend 

1000 

100 -

111 o 
CL 

^ 1 

• 

standard (5 ug/l) 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Detects 

X X X 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.26e+002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 6.40e+002/7.48e+000 ug/l> 
Trend Test (80%): Downward <Slope = -1 .37e-001 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 06 -Jun -2007 
Prepared by: US EPA, Region 5 



210 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

W Trend 

• Observations 
Standard (5 ug/l) 
Trend Window 
UCL (or 50%0te 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 2.42e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.40e+002/4.83e+000 ug/l> 
Trend Test (80%): Downward <Slope = -1 .38e-001 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate - 0.5 X Median of nondetects ' PQLs 



212 
PCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

m 
o 
CL 

s 

Obsen/ations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 2.30e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = -9 .10e-002 log-ug/ l /year> 

07/02/2007 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



316 
PCE 

Charlevoix Municipal Well 

J ^ standard 

Baseline 

Trend 

100 

UJ 
o 
0. 

Obsen/ations 
Standard (5 ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 2.07e+001 ug/l> 
Basel ine Test (9S%): No Change <UPULPL = 3.04e+001/2.15e+000 ug/l> 
Trend Test (80%): No Trend <Slope = 5.72e-002 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate - O.S X Median of nondetec ts ' PQLs 



320 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

^ Trend 

« . 1- 1 

• 

•̂ ' standard (5 ug/l) 
Trend Window 
UCL for 50%tHe 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 1.75e+000 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 3.47e+000/6.S1e-001 ug/l> 
Trend Test (80%): Downward <Slope = -2.13e-002 log-ug/l/year> 

Statistical Note: NO surrogate - 0.5 X Median of nondetects' PQLs 

Run Date 05-Jun-2007 
Prepared by: US EPA. Region 5 



402 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

1000 

UJ 

o 
Q. 

' Observations 
Standard (5 ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

100 -

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 6.76e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 9.07e+002/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = -1 .96e-001 log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetec ts ' PQLs 



405 
PCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1000 

100 -

m 
O 
0-

Observatlcns 
Standard (5 ug/l) 
Trend Window 
UCL for 5a%tile 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 6.03e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 4.60e+002/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = -3 .84e-002 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 



406 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

^ Trend 

1000 

100 -

UJ 
O 
Q. 

s 

' Observations 

Standard (5 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Detects 

Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 3.14e+000 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.27e+003/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -3 .96e-001 log-ug/ l /year> 

Run Date: 05 -Jun -2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



407 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

y ^ Trend 

10000 

1000 r 

UJ o 
CL 

100 

• Observations 

Standard (5 ug/l) 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.63e+002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 7.46e+003/8.88e-001 ug/l> 
Trend Test (80%): Downward <Slope = -2 .94e-001 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2Q07 
Prepared by: US EPA, Region 5 



408 
PCE 

Charlevoix Municipal Well 

A standard 

Baseline 

Trend 

Observations 
Standard (5 ug/l) 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.03e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 3.20e+001/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = -9 .74e-002 log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



409 
PCE 

Charlevoix Municipal Well 

A standard 

Baseline 

Trend 

1000 

100 

"a 
3 
uF 
CJ 
Q. 

t 

— Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tite 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 9.06e+001 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 3.35e+002/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



501D 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

S 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL - 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.30e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date. 06-Jun-2a07 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



501S 
PCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

^. .• 1 

.̂- . 

t 

standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.30e+000/5.00e-O02 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



502D 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

o 
a. 

• Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



502S 
PCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UI o 
CL 

0.1 > 0 

0 

Observations 

Standard (5 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tlle 

PI for 1 Sample 

Nondetects 

0.01 
01/01/1996 

X X X 
01/01/1997 01/01/1998 01/01/1999 01/01/2000 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

01/01/2001 

Run Date. 05-Jun-2007 
Prepared by: US EPA. Region 5 



601 
PCE 

Charlevoix Municipal Well 

J ^ standard 

Baseline 

'̂ pr Trend 

1000 

UJ 

o 

Observations 
Standard (5 ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

100 -

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 3.01e+001 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 2.47e+002/7.39e+000 ug/l> 
Trend Test (80%): Downward <Slope = -1 .S4e-001 log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = OS X Median of nondetects ' PQLs 



602 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

^ Trend 

Observations 
Standard (5 ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 3.42e+000 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 3.30e+001/3.35e-001 ug/l> 
Trend Test (80%): Downward <Slope = -1 .52e-001 log-ug/ l /year> 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date. 05-Jun-2007 
Prepared by: US EPA, Region 5 



603 
PCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1000 

100 -

UI o 
0 . 

Observations 
Standard (S ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.28e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.68e+002/0.00e+000 ug/ l> 
Trend Test (80%): No Trend <Slope = -4 .63e-002 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetec ts ' PQLs 



605D 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

UJ 
O 
CL 

0 

• Obsen/ations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



605S 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

W Trend 

100 

UJ 
o a. 

' Observations 

Standant (5 ug/l) 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Exceedance <UCL = 3.42e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 7.49e+001/1.51e+001 ug/l> 
Trend Test (80%): Downward <Slope = -7 .93e-002 log-ug/ l /year> 

Run Date: 05 -Jun -2007 
Prepared by: US EPA, Region 5 

S t a t i s t i c a l N o t e : N O s u r r o g a t e = 0 .5 X M e d i a n o f n o n d e t e c t s ' P Q L s 



606D 
PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

S 

Obsen/ations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (9S%): Compl iance <UCL = 8.46e-001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.00e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = 7.84e-002 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = OS X Median of nondetects ' PQLs 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 



606S 
PCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 

UJ o 
a. 

Observations 

Standard (5 ug/l) 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 3.46e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.61e+001/1.69e+001 ug/l> 
Trend Test (80%): No Trend <Slope = -2.3Se-003 log-ug/ l /yeat> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



607 
PCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 

UI 
O 
CL 

Obsen/ations 

Standard (5 ug/l) 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 5.43e+000 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.98e+001/1.33e+000 ug/l> 
Trend Test (80%): No Trend <Slope = -6 .19e-002 log-ug/ l /yea i> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



608 
PCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 

UJ o 
Q. 

10 
01/01/1995 

' Observations 

' Standard (5 ug/l) 

Trend Window 

UCL for SOVotile 

PI for 1 Sample 

Detects 

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.84e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.98e+001/1.01e+001 ug/l> 
Trend Test (80%): Upward <Slope = 2.60e-002 log-ug/ l /year> 

Run Date: 06 -Jun -2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



609 
PCE 

Charlevoix Municipal Well 

yft standard 

Baseline 

Trend 

S 

' Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 1.36e+000 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 7.80e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 



610 
PCE 

Charlevoix Municipal Well 

A . standard 

Baseline 

^ Trend 

100 

UJ 
o 
0. 

• Observations 
Standard (5 ug/l) 
Trend Window 
UCL for 50%Ule 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.79e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 6.31e+001/6.23e-002 ug/l> 
Trend Test (80%): Upward <Slope = 1.2Se-001 log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



611 
PCE 

Charlevoix Municipal Well 

J k . s tandard 

Baseline 

A Trend 

100 

UI 
o 
CL 

s 

• Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 5a%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 6.22e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.16e+002/0.00e+000 ug/l> 
Trend Test (80%): Upward <Slope = 4.27e-001 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



T2 
PCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UJ 
o 
CL 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 06-Jun-2a07 
Prepared by: US EPA, Region 5 

mmm 



2 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

S 

' Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 4.08e+000 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 6.51e+000/0.00e+000 ug/l> 
Trend Test (80%): Upward <Slope = 6.25e-002 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 



3 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UJ 

o 

0 

• Observations 

Standard (5 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date. 06 -Jun -2007 
Prepared by: US EPA, Region 5 

S t a t i s t i c a l N o t e : N D s u r r o g a t e = 0 .5 X M e d i a n o f n o n d e t e c t s ' P Q L s 



11 
TCE 

Charlevoix Municipal Well 

UI 
o 

^ standard 

Baseline 

Trend 

0 

• Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

07/02/2007 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate - 0.5 X Median of nondetects ' PQLs 



206 
TCE 

Charlevoix Municipal Well 

yjT standard 

Baseline 

Trend 

~ 1 

" • - - ~ - > ~ 

s 

' Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects | 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL - 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPLyLPL = 2.40e+000/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = O.S X Median of nondetects' PQLs 



209 
TCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

t 

• Obsen/ations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPULPL = 1.10e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Statist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



210 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

S 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPULPL = 1.00e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



212 
TCE 

Charlevoix Municipal Well 

A standard 

Baseline 

^ Trend 

Observations 
Standard (5 ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.70e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 8.86e+001/4.30e+000 ug/l> 
Trend Test (80%): Downward <Slope = -1 .62e-001 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



316 
TCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

UI 

o 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



320 
TCE 

Charlevoix Municipal Well 

A standard 

Baseline 

Y Tr«nd 

Observations 
Standard (5 ug/l) 
Trend Window 
UCL for 50%llle 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.09e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 6.35e+001/1.27e+000 ug/l> 
Trend Test (80%): Downward <Slope = -1 .65e-001 log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



402 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1 

s 

» Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCLfor50%tile 
PI for 1 Sample 
Detects 
Nondetects | 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 2.12e+000 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 3.76e+000/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = -2.38e-002 log-ug/l/year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



405 
TCE 

Charlevoix Municipal Well 

yf^ standard 

Baseline 

Trend 

1 

WMHPMMHM 

t 

• standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 60%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 

Standard Test (95%): Compliance <UCL = S.OOe-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.30e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Statistical Note: ND surrogate = O.S X Median of nondetects' PQLs 

07/02/2007 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 



406 
TCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

' ^ Trend 

- 1 

" • • 

s 

•" Standard (5 ug/t) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 2.43e+002/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -3.62e-001 log-ug/l/year> 

Run Date: 05-Jun-2Q07 
Prepared by: US EPA, Region 5 

Statistical Note: NO surrogate = 0.5 X Median of nondetects' PQLs 



407 
TCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

«. :— 1 

s 

standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL (or 50%tlle 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.50e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Statistical Note: ND surrogate = O.S X Median of nondetects' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



408 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UJ 

o 

0 

Observations 

Standard (5 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002y5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06 -Jun -2007 
Prepared by: US EPA, Region 5 

S t a t i s t i c a l N o t e : N D s u r r o g a t e = O.S X M e d i a n o f n o n d e t e c t s ' P Q L s 



409 
TCE 

Charlevoix Municipal Well 

yj^ standard 

Baseline 

Trend 

100 

LU 

o 

rtl •• 1 

•• - standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 5a%tile 
PI for 1 Sample 

# Detects 
Q Nondetects ] 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 

Standard Test (9S%): Compliance <UCL = 9.30e-001 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 3.94e+001/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = -7.93e-002 log-ug/l/year> 

07/02/2007 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



501D 
TCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

W Trend 

Observations 
Standard (5 ug/l) 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Detects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.54e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 7.66e+001/2.88e+000 ug/l> 
Trend Test (80%): Downward <Slope = -1 .77e-001 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



501S 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

S 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

SUndard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Baseline Test (9S%): No Change <UPL/LPL = 1.40e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Dale: 05-Jun-2007 
Prepared by: US EPA, Region 5 



502D 
TCE 

Charlevoix Municipal Well 

Mk Standard 

Baseline 

y^ Trend 

100 

UJ 

o 
I -

• Observations 
Standard (5 ug/l) 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Detects 

01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Exceedance <UCL = 4.77e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 6.75e+001/O.OOe+OOO ug/l> 
Trend Test (80%): Downward <Slope = -1 .82e-001 log-ug/ l /year> 

Run Date: 06-Jun-2a07 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetec ts ' PQLs 



502S 
TCE 

Charlevoix Municipal Well 

A Standard 

Baseline 

^ Trend 

Observations 
Standard (5 ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Exceedance <UCL = 1.26e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.87e+001/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -2 .30e-001 log-ug/ l /year> 

Stat ist ical Note: ND surrogate - 0.5 X Median of nondetects ' PQLs 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 



601 
TCE 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

ui o 

0 

' Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



602 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UI 

o 

0 

• Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date. 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



603 
TCE 

Charlevoix Municipal Well 

s t a n d a r d 

B a s e l i n e 

T r e n d 

Ui 

o 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0,01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: G5-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetec ts ' PQLs 



605D 
TCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

«, 
' • • ' - » Standard (5 ug/l) 

Median Nondetect 
Trend Window 
UCLfor50%tlle 
PI for 1 Sample 

4f Detects 
0 Nondetects | 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.30e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Statistical Note: NO surrogate = 0.5 X Median of nondetects' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 



605S 
TCE 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

s 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 3.67e+000 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.38e+001/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = -4 .17e-002 log-ug/ l /yea i> 

Run Date. 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = O.S X Median of nondetects ' PQLs 



606D 
TCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

UJ 
o 
1 -

Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 

4 Detects 
0 Nondetects 

01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 2.13e+000 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 3.35e+000/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = -8 .29e-002 log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 



606S 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

S 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 8.46e-001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.00e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date, 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median o f nondetec ts ' PQLs 



607 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UJ 

o 

m .. 

standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 

4 Detects 
0 Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 

Standard Test (95%): Compl iance <UCL = 8.46e-001 ug/l> 
Basel ine Test (9S%): No Change <UPULPL = 1.00e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 

07/02/2007 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



608 
TCE 

Charlevoix Municipal Well 

^ s tandard 

Baseline 

Trend 

UJ 

o 

0 

Observations 

Standard (5 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05 -Jun -2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



609 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UI 
o 
I -

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

07/02/2007 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



610 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

UJ 

o 

0 

Obsen/ations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetec ts ' PQLs 



611 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 

UI 
O 

. , : - » . • « . 

? 

— Obsen/ations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCLfor50%tile 
PI tor 1 Sample 
Detects 
Nondetects | 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 1.33e+001/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope - O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



T2 
TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

S 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 1.89e+000 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.20e+001/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -1 .40e-001 log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



2 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

• Obsen/ations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note; NO surrogate = 0.5 X Median of nondetects ' PQLs 



3 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

s 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 2.14e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.90e+001/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2a07 
Prepared by: US EPA. Region 5 



11 
Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

Obsen/ations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 

X X X 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



206 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-O02/S.00e-OO2 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date. 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



209 
Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



210 
Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

0) 

o 
I -

0 

' Obsen/ations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/O 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



212 
Toluene 

Charlevoix Municipal Well 

yfr standard 

Baseline 

Trend 

0 

• Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for SOVotlle 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 



316 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

o 

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



320 
Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

c 
<D 

_D 

O 

1-

0 

• Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



402 
Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

s 

• Obsen/ations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 6.10e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope » O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



405 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

• Observations 
• Standard (1000 ug/l) 

Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



406 
Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

100 

0) 
3 

~ ,.-. 1 

.^'.•'•i-wa^^'its 

S 

' standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Delects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = S.OOe-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.53e+001/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: NO surrogate = 0.5 X Median of nondetects' PQLs 



407 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0.1 

0 

' Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 

X X X 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

07/02/2007 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



408 
Toluene 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-20D7 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



409 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 

o 
I -

« l 1-

a«!«ŝ ;ê s»w*. Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 

4 Detects 
0 Nondetects 

01/01/1995 07/02/1997 01/01/2000 
O-i-O-

07/02/2002 -o-01/01/2005 
-O-

07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 2.50e+001/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 



501D 
Toluene 

Charlevoix Municipal Well 

yjjr standard 

Baseline 

Trend 

c 

o 

0 

Obsen/ations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2a07 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



501S 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

• Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = O.S X Median of nondetects ' PQLs 



502D 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

Observations 
Standart (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.0De-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate - O.S X Median of nondetects ' PQLs 



502S 
Toluene 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

0 

Obsen/ations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/S.OOe-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



601 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPLyLPL = 5.00e-002/5.00e-002 u g / > 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



602 
Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

o 
I -

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCLfor50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/S.OOe-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



603 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

• Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 u g / > 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



605D 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0,01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



605S 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

o 
I -

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for SOVotlle 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

SUnda rd Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPULPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



606D 
Toluene 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

0.1 

o 

0 

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 

X X 
01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL - 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend cSlope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



606S 
Toluene 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

0 

• Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date. G5-Jun-2C07 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



607 
Toluene 

Charlevoix Municipal Well 

yfr standard 

Baseline 

Trend 

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: OS-Jun-2007 
Prepared by; US EPA, Region 5 



608 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

Observations 
Standard (1000 ug/I) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/S.00e-002 u g / > 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note:. ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



609 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

C 

o 

0 

> Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Tost (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 



610 
Toluene 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

~ ,.. . 1 

t ^ ^ ^ w n w ' 

S 

•> standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (9S%): No Change <UPL/LPL = 1.60e+002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



611 
Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

^ Trend 

Standard (1000 ug/l) 

? 

Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 3.56e+000 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 8.20e+001/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -2.22e-001 log-ug/l/year> 

Run Date: G5-Jun-2007 
Prepared by; US EPA, Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



T2 
Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0) 
c 

0 

• Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: NO surrogate - 0.5 X Median of nondetects ' PQLs 



2 
Xylenes 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL (or 50%tile 
PI for 1 Sample 
Norvletects 

0,01 
01/01/1995 07/02/1997 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



3 
Xylenes 

Charlevoix Municipal Well 

^ s tandard 

Baseline 

Trend 

1000 

100 -

^. . . . . . . 1 

f . -

t 

-- Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 8.00e+001 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.33e+002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date. 05-Jun-2007 
Prepared by; US EPA, Region 5 

Statistical Note: NO surrogate = 0.5 X Median of nondetects' PQLs 



11 
Xylenes 

Charlevoix Municipal Well 

yf^ standard 

Baseline 

Trend 

.2 
X 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <:UPL/LPL = 5.00e-002/S.OOe-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



206 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

• Observations 
Standard (10000 ug/i) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/S.OOe-002 u g / > 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



209 
Xylenes 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

X 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: NO surrogate = O.S X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by; US EPA. Region 5 



210 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

1 ^ 



212 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0.1 -0 -

0 

Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 

X X X X 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Baseline Test (9S%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



316 
Xylenes 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

0 

' Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



320 
Xylenes 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

X 

0 

' Observations 
' Standard (10000 ug/l) 

Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



402 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 

I 

«. .- 1 

s 

standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects | 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPULPL = 7.10e+001/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = O.S X Median of nondetects' PQLs 



405 
Xylenes 

Charlevoix Municipal Well 

1 ^ standard 

Baseline 

Trend 

0 

Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2aO7 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



406 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 

a> 
c 

. 2 
>. 
X 

^ . •• 1 

i»«*^»— standard (10000 ug/l 
' • • 

i 
<. 

Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 

• Detects 
> Nondetects | 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 3.86e+002/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = -2.41e-001 log-ug/l/year> 

Run Date, 05-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 



407 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



408 
Xylenes 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

V) 

c 

X 

0 

Observations 

Standard (10000 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-20O7 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



409 
Xylenes 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

100 

>. 
X 

1 

^-— 

s 

"Standard (10000 ug/l) 
- Median Nondetect 

Trend Window 
UCLfor50%tlle 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <:UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPULPL = 6.13e+001/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 

Statistical Note: NO surrogate = 0.5 X Median of nondetects' PQLs 



501D 
Xylenes 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = S.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate » O.S X Median of nondetects ' PQLs 



501S 
Xylenes 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date. 05-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



502D 
Xylenes 

Charlevoix Municipal Well 

Standard 

Baseline 

Trend 

• Observations 
Standard (10000 ug/I) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetec ts ' PQLs 



502S 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

S 0.1 

X 

- 0 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 

X X 
01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 5.00e-002/5.0De-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



601 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

c 

X 

0 

' Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



602 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

_2 
X 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: OS-Jun-2007 
Prepared by; US EPA, Region 5 

Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



603 
Xylenes 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

0 

• Observations 
' Standard (10000 ug/l) 

Median Nondetect 
Trend Window 
UCL for SOVotlle 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date, 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



605D 
Xylenes 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

ID 
C 
.2 >. 
X 

0 

Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-O02/S.00e-O02 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: D5-Jun-2007 
Prepared by: US EPA. Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



605S 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0) 
c 
>. 

X 

0 

' Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 05-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 



606D 
Xylenes 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

0 

• Observations 
Standard (10000 ug/i) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1996 01/01/1997 01/01/1998 01/01/1999 01/01/2000 01/01/2001 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/S.OOe-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 05-Jun-2007 
Prepared by: US EPA. Region 5 

I 



606S 
Xylenes 

Charlevoix Municipal Well 

y ^ standard 

Baseline 

Trend 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Dale: 05-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 



607 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

X 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

07/02/2007 

Run Date: 05-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



608 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Stat ist ical Note: NO surrogate = 0.5 X Median of nondetec ts ' PQLs 



609 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0) 
c 
.3! >. 
X 

0 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for SOVotlle 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ i /year> 

07/02/2007 

Run Date: 05-Jun-2aO7 
Prepared by; US EPA, Region 5 

Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



610 
Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1000 

100 

S 10 

»-. 

s 

standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (9S%): No Change <UPL/LPL = 1.81e+002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 

Run Date: 06-Jun-2007 
Prepared by: US EPA, Region 5 

Statistical Note: ND surrogate = O.S X Median of nondetects' PQLs 



611 
Xylenes 

Charlevoix Municipal Well 

W standard 

Baseline 

^ Trend 

100 «. ,.-. 1 

s 

standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 7.24e+000 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 3.68e+002/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -3.28e-001 log-ug/l/year> 

Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 

Run Date: 06-Jun-2007 
Prepared by; US EPA. Region 5 

I 



T2 
Xylenes 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
01/01/1995 07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (S0%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 

Run Date: 06-Jun-2007 
Prepared by; US EPA, Region 5 

Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 



Charlevoix Municipal Well | 

Analyte Name 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

Benzene 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

PCE 

TCE 

TCE 

TCE 

Well ID 

MW101 

MW102D 

MW102S 

MW103 

MW104D 

MW104S 

MW604 

MW101 

MW102D 

MW102S 

MW103 

MW104D 

MW104S 

MW604 

MW101 

MW102D 

MW102S 

Units* 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

Trend Test 

(80% Confidence) 

Result 

No Trend 

_Qfiwnward 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

Downward 

No Trend 

Upward 

Downward 

No Trend 

ug/l Downward 

ug/l 

ug/l 

ug/l 

ug/l 

Upward 

No Trend 

No Trend 

No Trend 

Slope 

Estimate 

(Units*/Yr) 

0# 

-0.33877# 

0# 

0# 

0# 

-0.45177# 

0^ 

•0.1439# 

0# 

0.25727# 

-0.40649# 

0# 

-0.43096# 

0.1534# 

0# 

0# 

0# 

Compare-to-Standard Test 

(95% Confidence) 

Result 

Compliance 

Exceedance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Exceedance 

Compliance 

Exceedance 

Exceedance 

Compliance 

Exceedance 

Exceedance 

Compliance 

1 Compliance 

i 
Compliance 

UCL 

(Units*) 

0.05 

16.0086 

0.05 

0.05 

0.05 

0.05 

0.05 

6.3827 

0.05 

127.4507 

21.0146 

0.05 

15.4321 

7.269 

0.05 

0.05 

0.05 

Standard 

(Units*) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Compare-to-Baseline Test 

(95% Confidence) 

Result 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

UPL 

(Units*) 

0.05 

13 

0.05 

0.05 

0.05 

0.05 

2 

37.1671 

20.2249 

8417.8118 

3424.4202 

19.0349 

14281.9041 

3639.1763 

0.05 

5 

3.7 
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Charlevoix Municipal Well 

Analyte Name 

TCE 

TCE 

TCE 

TCE 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

Well ID 

MW103 

MW104D 

MW104S 

MW604 

MW101 

MW102D 

MW102S 

MW103 

MW104D 

MW104S 

MW604 

MW101 

MW102D 

MW102S 

MW103 

MW104D 

MW104S 

Units* 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

Trend Test 

(80% Confidence) 

Result 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

No Trend 

Slope 

Estimate 

(Units*/Yr) 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

0# 

Compare-to-Standard Test 

(95% Confidence) 

Result 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

Compliance 

UCL 

(Units*) 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

Standard 

(Units*) 

r% 1 J 
5 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

10000 

10000 

10000 

10000 

10000 

10000 

Compare-to-Baseline Test 

(95% Confidence) 

Result 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

i No Change 

No Change 

No Change 

No Change 

No Change 

No Change 

' No Change 

UPL 

(Units*) 

0.05 

0.05 

1.3 

3.3 

1.8 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 
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Analyte Name Well ID Units* 

Trend Test 

(80% Confidence) 

Result 

Slope 

Estimate 

(Units*/Yr) 

Compare-to-Standard Test 

(95% Confidence) 

Result 
UCL 

(Units*) 

Standard 

(Units*) 

Compare-to-Baseline Test 

(95% Confidence) 

Result 
UPL 

(Units*) 

Xylenes IVIW604 ug/l No Trend M 1 GornPlignc^rJi^^fefiS 10000 J No Change 1.3 

NOTES: 

# means trend coefficient of log-transformed data. Log(2) times its reciprocal is doubling(+)/halving(-) time. 

Statistical Note: ND surrogate = 0.5 X Median of Nondetects' PQLs. 

These results obtained on 10/11/2007. 
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MW101 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

CO 

« . , — 1 

0 

standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 60%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2a07 
Prepared by: US EPA, Region 6 



MW102D 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

^ Trend 

100 

c 

iS 
c 
o m 

S 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

0.1 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.60e+001 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 1.30e+001/5.00e-002 ug/l> 
Trend Test (80%): Downward <Slope = -3 .39e-001 log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date. 11-Qct-2007 
Prepared by; US EPA, Region 5 



MW102S 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

0} 
N 
C 
d) 

OQ 

0 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for SOVotlle 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL - 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 6 

wm ipw 



MW103 
Benzene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

10 

0) 
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' Observations 

' Standard (5 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Nondetects 

•0—O—<>"0«XX>- 0 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 



MW104D 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

10 
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- • ~ - ' - ! r ^ 

t 

- Obsen/ations 
» Standard (5 ug/l) 

Median Nondetect 
Trend Window 
UCLfor50%tile 
PI (or 1 Sample 
Detects 
Nondetects 

0 . 1 * — O 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (9S%): No Change <UPL/LPL = 5.00e-002/S.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope ° O.OOe+OOO log-ug/l/year> 
Statistical Note; ND surrogate = 0.5 X Median of nondetects' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

100 

10 
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07/02/1997 

- ^ 
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-0-
07/02/2002 
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Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = -4.52e-001 log-ug/l/year> 
Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Ocl-2007 
Prepared by: US EPA. Region 5 



MW604 
Benzene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

10 
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(B 
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CQ 
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v . . 
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•• standard (5 ug/l) 

Median Nondetec 

Trend Window 

UCLfor50%t l le 

PI for 1 Sample 

Detects 

Nondetects 

0.1 
07/02/1997 01/01/2000 -o-o—o-yxxy 

07/02/2002 
01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = S.OOe-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 2.00e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope » O.OOe+OOO log-ug/l/year> 
Statistical Note: NO surrogate = 0.5 X Median of nondetects' PQLs 

Run Date 11-Oct-2007 
Prepared by: US EPA. Region 5 
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PCE 

Charlevoix Municipal Well 

M . standard 

Baseline 

^ Trend 

100 

o 
Q. 

« . . • . . . 1 

_ ... 

• 

standard (5 ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 6.38e+000 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 3.72e+001/4.09e+000 ug/l> 
Trend Test (80%): Downward <Slope = -1 .44e-001 log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median ot nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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PCE 

Charlevoix Municipal Well 

100 

LU 
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standard 

Baseline 

Trend 

— Observations 

- Standard (5 ug/l) 

Median Nondetect 

Trend Window 

UCL for 50%tile 

PI for 1 Sample 

Detects 

Nondetects 

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/!> 
Basel ine Test (95%): No Change <UPL/LPL = 2.02e+001/0.00e+000 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: NO surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11 -Oc t -2007 
Prepared by: US EPA, Region 5 
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PCE 

Charlevoix Municipal Well 

A standard 

Baseline 

^ Trend 

10000 

1000 -

lU 

o 
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' Obsen/ations 
Standard (5 ug/l) 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 

100 -

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.27e+002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 8.42e+003/2.23e+001 ug/l> 
Trend Test (80%): Upward <Slope = 2.57e-001 log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Charlevoix Municipal Well 

A standard 

Baseline 

^ Trend 

1000 

100 -

o 
CL 
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observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Detects 
Nondetects 

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 2.10e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 3.42e+003/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -4 .06e-001 log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0,5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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PCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

100 

lU o a. 

~ 1 
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«' standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.90e+001/O.OOe+OOO ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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PCE 

Charlevoix Municipal Well 

A standard 

Baseline 

W Trend 
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UJ 
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' Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 1.54e+001 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.43e+004/0.00e+000 ug/l> 
Trend Test (80%): Downward <Slope = -4 .31e-001 log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0,5 X Median of nondetects ' PQLs 

Run Date, 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Observations 
StandanJ (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Detects 
Nondetects 

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Exceedance <UCL = 7.27e+000 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 3.64e+003/0.00e+000 ug/l> 
Trend Test (80%): Upward <Slope = 1.53e-001 log-ug/ l /year> 
Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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TCE 

Charlevoix Municipal Well 

yj^ standard 

Baseline 

Trend 

UJ 
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Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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TCE 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

UJ 
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S 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

0.1 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

s 

Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

07/02/1997 01/01/2000 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = S.OOe-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 3.70e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /yea i> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA. Region 5 
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TCE 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

10 
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Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

•o—o—<K)«XX> 0 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO iog-ug/ l /year> 
Statist ical Note: ND surrogate = 0.5 X Median ot nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA. Region 5 
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TCE 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

til 
o 
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Observations 
Standard (5 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0,5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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TCE 

Charlevoix Municipal Well 

m 
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T standard 

Baseline 

Trend 

1 

s 
Trend Window 
UCLfor50%tile 
PI for 1 Sample 
Detects 
Nondetects 

0.1 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.30e+000/S.OOe-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/yeat> 
Statistical Note: ND surrogate = 0.5 X Median of nondetects' PQLs 

Run Date: 11-0ct-2007 
Prepared by: US EPA, Region 5 
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TCE 

Charlevoix Municipal Well 

111 

T standard 

Baseline 

Trend 

s 

Median rgonoetect 
Trend Window 
UCLfor50%tlle 
PI lor 1 Sample 
Detects 
Nondetects 

0.1 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compliance <UCL = 5.00e-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 3.30e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 
Statistical Note: ND surrogate = 0,5 X Median of nondetects' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 



MW101 
Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

s 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Detects 
Nondetects 

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (9S%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 1.80e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1000 

100 

0) 
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' Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for SOVotlle 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Toluene 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1000 c 

100 r 

0 

Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Statist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Charlevoix Municipal Well 

standard 

Baseline 

Trend 

1000 

100 7 
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I -
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Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Toluene 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 

1000 

100 
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• Obsen/ations 
' Standard (1000 ug/l) 

Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Statist ical Note; ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Dale: 11-Oct-2007 
Prepared by: US EPA, Region 5 



MW104S 
Toluene 

Charlevoix Municipal Well 

' ^ standard 

Baseline 

Trend 

1000 

100 
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' Observations 
Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 5a%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = S.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Charlevoix Municipal Well 
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Trend 
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Standard (1000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Nondetects 

. 0 .1 M - O •0-K>--00«»0 " 0 ~ 

0.01 
07/02/1997 

J . 
01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%); No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note; ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Charlevoix Municipal Well 

standard 
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Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondf i tects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Xylenes 

Charlevoix Municipal Well 
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Baseline 

Trend 
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• Observations 
I Standard (10000 ug/l) 

Median Nondetect 
Trend Window 

UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (9S%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Xylenes 

Charlevoix Municipal Well 

standard 

Baseline 

Trend 

10000 

1000 r 

100 r 

0) c 
ID 
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• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/S.OOe-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 
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Charlevoix Municipal Well 

standard 
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Trend 

10000 

1000 r 

100 

• & 
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• Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by; US EPA, Region 6 
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Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Nondetects 

07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPULPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = 0.5 X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 



MW104S 
Xylenes 

Charlevoix Municipal Well 

^ standard 

Baseline 

Trend 
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Observations 
Standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tile 
PI for 1 Sample 
Nondetects 

0.01 
07/02/1997 01/01/2000 07/02/2002 01/01/2005 07/02/2007 

Standard Test (95%): Compl iance <UCL = 5.00e-002 ug/l> 
Basel ine Test (95%): No Change <UPL/LPL = 5.00e-002/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/ l /year> 
Stat ist ical Note: ND surrogate = O.S X Median of nondetects ' PQLs 

Run Date: 11-Oct-2007 
Prepared by; US EPA, Region 5 



MW604 
Xylenes 

Charlevoix Municipal Well 

^ s tandard 

Baseline 

Trend 

0.1 
07/02/1997 01/01/2000 07/02/2002 

- ^ 
01/01/2005 

- ^ 

„ , .̂ . 1 
' ^ * . ^ « ^ ^ . . 

t 

• standard (10000 ug/l) 
Median Nondetect 
Trend Window 
UCL for 50%tlle 
PI for 1 Sample 
Detects 
Nondetects 

07/02/2007 

Standard Test (95%): Compliance <UCL = S.OOe-002 ug/l> 
Baseline Test (95%): No Change <UPL/LPL = 1.30e+000/5.00e-002 ug/l> 
Trend Test (80%): No Trend <Slope = O.OOe+OOO log-ug/l/year> 
Statistical Note: ND surrogate = 0,5 X Median of nondetects' PQLs 

Run Date: 11-Oct-2007 
Prepared by: US EPA, Region 5 




